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(54) Digital broadcasting system 

(57) A data transmission apparatus has a multiplex- 
ing unit that cyclically multiplexes presentation informa- 
tion and navigation information stored in a transmission 
data storage unit according to control by a multiplexing 
control unit and a transmission unit that transmits the 
multiplexed stream. The reception control unit of a data 



reception apparatus sets filter conditions in a filter con- 
dition storage unit of a TS decoder unit in accordance 
with user operation indications. The presentation inlor- 
mation and navigation information separated by the TS 
decoder unit are outputted via a reproduction unit to a 
display unit and an audio output unit. 
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Description 

BACKGROUND OF THE INVENTION 
5 1> Field of the Invention 

The present invention relates to a digital broadcasting system. 
2. Description of the Related Art 

10 

Digital broadcasting has been developed in recent years so that a wide variety of programs can be provided on a 
large number of channels. For satellite digital broadcasting, large numbers of channels are possible by multiplexing 
the channels together into a single frequency band. This multiplexing is performed using what is called a "transport 
stream" under MPEG2 (Moving Pictures Experts Group2) standard. This technique is described in detail in the docu- 
is mentation for ISO/IEC Standard 1 3818-1 (MPEG2 system). 

These satellite digital broadcasts consist of the one-way transmission of image information and other data from a 
transmitter station, so that no interaction with the receiver is possible. However, a greater variety of services would be 
possible if it were possible to enable the user of a receiver terminal to perform interactive operations for the image 
information. 

20 As a result, various interactive systems have developed which use a telephone line or the like to connect the 

receiver terminal to the transmitter station. However, these systems require the provision of a separate communication 
line between each receiver terminal and the transmitter station, incurring significant connection charges. 
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SUMMARY OF THE INVENTION 



I n view of the stated problems, it is a primary object of the present invention to provide digital broadcasting system 
which can achieve the effects of interactive reproduction of received image information in a two-way communication 
system using image information which is transmitted by a transmitter in a one-way communication system. 

The stated object can be achieved by a digital broadcasting apparatus which achieves simulated interaction using 
so a digital broadcast, the digital broadcasting apparatus including: an image information storage unit for storing a plurality 
of sets of image data, each of which has an image data identifier; a control information storage unit for storing a plurality 
of sets of control information, each of which has a control information identifier, and each of which includes link desti- 
nation information that shows a set of image data and a set of control information for a link destination for a corre- 
sponding set of image data; and a transmission unit for repeatedly transmitting a plurality of sets of the image data 
35 and a plurality of sets of the control information. 

The stated object can also be achieved by a digital broadcasting apparatus which achieves simulated interaction 
using a digital broadcast, the digital broadcasting apparatus including: an image information storage unit for storing a 
plurality of sets of image data, each of which has an image data identifier; a control information storage unit for storing 
a plurality of sets of control information, each of which has a control information identifier, and each of which includes 
to link destination information that shows a set of image data and a set of control information for a link destination for a 
corresponding set of image data; and a multiplexing transmission unit for repeatedly transmitting a plurality of sets of 
the image data and a plurality of sets of the control information as a multiplexed stream. 

With the stated construction, a user can freely switch from a displayed set of image data to another set of image 
data in accordance with the link destination information when image data is one-directionally transmitted from a digital 
45 broadcasting apparatus. An interactive digital broadcast can thereby be achieved. 

Here, the digital broadcasting apparatus may also include a correspondence information storage unit for storing 
correspondence information showing correspondence between the sets of image data and the sets of control informa- 
tion, the multiplexing transmission unit including a retrieval unit for retrieving a set of image data and a corresponding 
set of control information shown in the correspondence information, and a multiplexing unit for successively multiplexing 
50 image data and control information retrieved by the retrieval unit. 

With the stated construction, a plurality of sets of image data and control information can be repeatedly transmitted. 

Here, the link destination information may show a combination of an image data identifier of the set of the image 
data for the link destination and a control information identifier of a corresponding set of control information for the link 
destination. 

55 With the stated construction, the image data of a link destination and the corresponding control information can 

be specified. 

Here, the multiplexing unit, when multiplexing a set of image data and a set of control information, may assign and 
write first image data identification information into the set of image data and control information identification informa- 
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tion into the set of control information. 

With the stated construction, a digital broadcast reception apparatus can extract a desired set of image data and 
control information using the respective sets of identification information. 

Here, at least one set of control information may include supplementary image information which is used to select 
5 a set of image data for a link destination indicated by the link destination information. 

With the stated construction, interactive operations can be easily achieved by the user. 

Here, at least one set of control information may include script information for supporting an interactive function 
performed by a reception apparatus which receives the digital broadcast. 

With the stated construction, the interactive function of the digital broadcast reproduction apparatus can be better 
10 supported. 

Here, the digital broadcasting apparatus may also include an entry information storage unit for storing entry infor- 
mation which shows a combination of a set of image data and a set of control information which are to be reproduced 
first for a program, with the multiplexing transmission unit repeatedly transmitting the entry information. 

With the stated construction, the image data and control information which are to be reproduced at the start of a 
f5 program can be clearly established, thereby facilitating user interactive operations by the digital broadcast reception 
apparatus. 

The stated object can also be achieved by a digital broadcasting apparatus which achieves simulated interaction 
using a digital broadcast, the digital broadcasting apparatus including: an image information storage unit for storing a 
plurality of sets of image data, each of which has an image data identifier; a control information storage unit for storing 

20 a plurality of sets of control information, each of which has a control information identifier, and each of which includes 
link destination information that shows a set of image data and a set of control information for a link destination for a 
corresponding set of image data, the link destination information showing a combination of an image data identifier of 
the set of the image data for the link destination and a control information identifier for the set of the control information; 
a correspondence information storage unit for storing correspondence information showing correspondence between 

25 the sets of image data and the sets of control information; and a multiplexing transmission unit for repeatedly trans- 
mitting a plurality of sets of the image data and a plurality of the control information as a multiplexed stream, the 
multiplexing transmission unit including: a retrieval unit for retrieving a set of image data and a corresponding set of 
control information shown in the correspondence information; a multiplexing subunit for successively multiplexing im- 
age data and control information retrieved by the retrieval unit, in doing so assigning and writing first image data 

30 identification information into the set of image data and control information identification information into the set of 
control information, an image correspondence table generation unit for generating an image correspondence table for 
each set of image data, each image correspondence table being given identification information found from the image 
data identifier of the corresponding set of image data, each image correspondence table including second image data 
identification information specifying a corresponding set of image data; and an image correspondence table multiplex- 
es ing unit for reading an image correspondence table corresponding to a set of image data and multiplexing the image 
correspondence table such that the image correspondence table will be transmitted by the multiplexing transmission 
unit at a time which precedes a transmission of the corresponding set of image data by at least a predetermined time 
period, the predetermined time period being defined as a time period which allows a digital broadcast reception appa- 
ratus which receives the digital broadcast to obtain the second image data identification information specifying a set 

to of image data before starting to extract the corresponding set of image data. 

With the stated construction, the image correspondence tables are referred to by a digital broadcast reception 
apparatus so that it can then properly extract the image data. The digital broadcast reception apparatus is also able 
to make effective use of the first and second image data identification information and, despite using small amounts 
of identification information, is able to verify the correspondence between image data and image correspondence 

45 tables, even when there are many sets of image data, some of which are assigned the same identification information. 

Here, the multiplexing transmission unit may further include a retrieval control unit for controlling the retrieval unit 
to retrieve at least one set of image data which has first image data identification information that differs from the image 
data specified by second image data identification information included in the image correspondence table, during a 
time period between a multiplexing of the image correspondence table into the multiplexed stream by the image cor- 

50 respondence table multiplexing unit and a multiplexing of the set of image data corresponding to the image correspond- 
ence table. 

With the stated construction, the efficiency of the transmission of image data can be improved. 

Here, the multiplexing subunit may include a null data generation unit for generating, when a number of sets of 
image data stored in the image information storage unit is less than a predetermined number, a number of sets of null 
55 data to make up the predetermined number, with the multiplexing subunit successively multiplexing the sets of null 
data generated by the null data generation unit after a final set of image data and a final set of control information have 
been read by the retrieval unit. 

With the stated construction, an interval time which is no shorter than a predetermined transmission time interval 
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is maintained between the transmission of an image correspondence table and the corresponding image data. By 
doing so, the desired image data can be properly extracted by the digital broadcast reception apparatus. 

Here, the multiplexing subunit may further include an area assigning unit for assigning, when a set of image data 
and a set of control information are multiplexed, a bit rate to the set of image data and to the corresponding set of 
control information, each bit rate being determined in accordance with a ratio of a data amount of each set of image 
data to an information amount ol the corresponding set of control information, and the multiplexing subunit may multiplex 
the set of image data and the set of control information using the respective bit rates assigned by the area assigning unit. 

With the stated construction, the control information corresponding to the image data can be transmitted at ap- 
proximately the same time, so that the digital broadcast reception apparatus will be able to extract the image data and 
control information at roughly the same time. 

Here, the multiplexing subunit may further include a multiplexing start position calculation unit for calculating mul- 
tiplexing start positions for when an image correspondence table, a set of image data, and a set of control information 
are multiplexed, using a predetermined equation, with the image correspondence table multiplexing unit multiplexing 
an image correspondence table starting at the multiplexing start position calculated by the multiplexing start position 
calculation unit, and the multiplexing subunit multiplexing a set of image data and a set of control information at the 
respective multiplexing start positions calculated by the multiplexing start position calculation unit. 

With the stated construction, the multiplexing start positions of sets of image data, sets of control information, and 
image correspondence tables can be clearly established. 

Here, the first image data identification informatbn and the second image data identification information may be 
the same. 

Here also, the first image data identification information and the second image data identification information may 
also be combinations of a stream identifier ( B stream_id n ) and a packet identifier ("PID") in accordance with MPEG2 
(Moving Pictures Experts Group2) standard. 

With the stated construction, the digital broadcast reception apparatus is able to extract sets of image data without 
referring to a correspondence table. 

Here, the first image data identification information may be a combination of a stream identifier ("streamjd") and 
a packet identifier ("PID") in accordance with MPEG2 (Moving Pictures Experts Group2) standard, and the second 
image data identification information may be a combination of a stream identifier in accordance with MPEG2 (Moving 
Pictures Experts Group2) standard and a component tag ("componenLtag") in accordance with DVB (Digital Video 
Broadcasting) standard, with the multiplexing transmission unit repeatedly transmitting a correspondence table for the 
packet identifier and the component tag. 

With the stated construction, the image data can be indirectly specified using the image correspondence table, so 
that even if the packet identifiers assigned to image data are changed by the digital broadcast system, the digital 
broadcast reception apparatus will be able to reler to the image correspondence table, obtain the first image data 
identification information, and use this to obtain the desired image data. 

Here, the multiplexing transmission unit may further include an image data identifier appending unit for writing, 
when a set of image data retrieved by the retrieval unit is multiplexed, an image data identifier into a private area of 
the corresponding set of image data. 

With the stated construction, the digital broadcasting reception apparatus can judge whether it has extracted the 
correct set of image data. 

Here, the image correspondence table multiplexing unit, after multiplexing an image correspondence table, may 
multiplex the same image correspondence table a plurality of times before a set of image data which corresponds to 
the image correspondence table is multiplexed. 

With the stated construction, the digital broadcast reception apparatus may reproduce image data at high speed 
when its load is not substantial- 
Here, the stated object can also be achieved by a digital broadcasting apparatus which achieves simulated inter- 
action using a digital broadcast, the digital broadcasting apparatus including: an image information storage unit for 
storing a plurality of sets of image data, each of which has an image data identifier; an audio information storage unit 
for storing a plurality of sets of audio data, each of which has an audio data identifier; a control information storage 
unit for storing a plurality of sets of control information, each of which has a control information identifier, and each of 
which includes link destination information that shows a set of image data, a set of audio data, and a set of control 
information for a link destination for the corresponding set of image data; and a multiplexing transmission unit for 
repeatedly transmitting a plurality of sets of the image data, a plurality of sets of audio data, and a plurality of the control 
information as a multiplexed stream. 

With the stated construction, audio data can be subjected to interactive operations by the digital broadcast reception 
apparatus, in addition to image data. 

Here, the digital broadcasting apparatus may further include a correspondence information storage unit for storing 
correspondence information showing correspondence between the sets of image data, the sets of audio data, and the 
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sets of control information, and the multiplexing transmission unit may include a retrieval unit for retrieving a set of 
image data and a corresponding set of audio data and a corresponding set of control information shown in the corre- 
spondence information and a multiplexing unit for successively multiplexing image data, audio data and control infor- 
mation retrieved by the retrieval unit. 
s With the stated construction, a plurality of sets of image data, a plurality of sets of audio data, and a plurality of 

p sets of control information can be repeatedly transmitted. 

Here, the link destination information may show a combination of an image data identifier for the set of image data 
of a link destination, an audb data identifier for the set of audio data of the link destination, and a control information 
identifier for the control information of the link destination. 
10 with the stated construction, the audio data of the link destination and the corresponding control information can 

be specified. 

Here, when multiplexing a set of image data, a set of audio data, and a set of control information, the multiplexing 
unit may assign and write first image data identification information into the set of image data, first audio data identifi- 
cation information into the set of audio data, and control information identification information into the set of control 
15 information. 

With the stated construction, a desired set of audio data can be extracted using the identification information. 
Here, the multiplexing transmission unit may further include: an image correspondence table generation unit for 
generating an image correspondence table for each set of image data, each image correspondence table being given 
identification information found from the image data identifier of the corresponding set of image data, each image 

20 correspondence table including second image data identification information specifying a corresponding set of image 
data; an audio correspondence table generation unit for generating an audio correspondence table for each set of 
audio data, each audio correspondence table being given identification information found from the audio data identifier 
of the corresponding set of audio data, each audio correspondence table including second audio data identification 
information specifying a corresponding set of audb data, an image correspondence table multiplexing unit for reading 

25 an image correspondence table corresponding to a set of image data and multiplexing the image correspondence table 
such that the image correspondence table will be transmitted by the multiplexing transmission unit at a time which 
precedes a transmission of the corresponding set of image data by at least a predetermined time period, the prede- 
termined time period being defined as a time period which allows adigftal broadcast reception apparatus which receives 
the digital broadcast to obtain the second image data identification information specifying a set of image data before 

so starting to extract the image data; and an audio correspondence table multiplexing unit for reading an audio corre- 
spondence table corresponding to a set of audio data and multiplexing the audio correspondence table such that the 
audio correspondence table will be transmitted by the multiplexing transmission unit at a time which precedes a trans- 
mission of the corresponding set of audio data by at least a predetermined time period, the predetermined time period 
being defined as a time period which aJlows a digital broadcast reception apparatus which receives the digital broadcast 

35 to obtain the second audio identification information specifying a set of audio data before starting to extract the audio 
data. 

With the stated construction, the digital broadcast reception apparatus is able to refer to the image correspondence 
table and the audio correspondence table and properly extract the desired image data and audio data. 

The stated object can also be achieved by a digital broadcasting apparatus which achieves simulated interaction 

40 using a digital broadcast, the digital broadcasting apparatus including: an image information storage unit for storing a 
plurality of sets of image data, each of which has an image data identifier; a control information storage unit for storing 
a plurality of sets of control information, each of which has a control information identifier, and each of which includes 
link destination information that shows a set of image data and a set of control information foi a link destination for the 
sets of image data, the link destination information showing a combination of an image data identifier of the set of the 

45 image data for the link destination and a control information identifier for the set of control information; a correspondence 
information storage unit for storing correspondence information showing correspondence between the sets of image 
data and the sets of control information; and a multiplexing transmission unit for repeatedly transmitting a plurality of 
sets of the image data and a plurality of the control information as a multiplexed stream, the multiplexing transmission 
unit including: a retrieval unit for retrieving a plurality of sets of image data and corresponding sets of control information 

so shown in the correspondence information; a multiplexing subunit for successively multiplexing image data and control 
information retrieved by the retrieval unit, in doing so assigning and writing first image data identification information 
into the set of image data and control information identification information into the set of control information; an image 
correspondence table generation unit for generating an image correspondence table for each set of image data, using 
a value equaJ to the image data identifier of the set of image data as the identification informatbn of the image corre- 

55 spondence table, each image correspondence table including second image data identification information specifying 
a corresponding set of image data and reproduction time information for the corresponding set of image data; and an 
image correspondence table multiplexing unit for reading an image correspondence table corresponding to a set of 
image data and multiplexing the image correspondence table such that the image correspondence table will be trans- 
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mitted by the multiplexing transmission unit at a time which precedes a transmission of the corresponding set of image 
data by at least a predetermined time period, the predetermined time period being defined as a time period which 
allows a digital broadcast reception apparatus which receives the digital broadcast to obtain the second image data 
identification information specifying a set of image data before starting to extract the image data. 

s With the stated construction, the digital broadcast reception apparatus can be informed of time information for the 

reproduction of the image data- 
Here, the image correspondence table generation unit may include: a reproduction time calculation unit for calcu- 
lating reproduction time information at which a set of image data corresponding to an image correspondence table is 
to be reproduced, in accordance with a predetermined equation; and a reproduction time writing unit for writing the 

io reproduction time information calculated by the reproduction time calculation unit into the image correspondence table. 

With the stated construction, the timing of the extraction and reproduction of image data by the digital broadcast 
receptbn apparatus can be properly managed. 

The stated object can also be achieved by a digital broadcasting apparatus which achieves simulated interaction 
using a digital broadcast, the digital broadcasting apparatus including: an image information storage unit for storing a 

1$ plurality of sets of image data, each of which has an image data identifier; a control information storage unit for storing 
a plurality of sets of control information, each of which has a control information identifier, and each of which includes 
link destination information that shows a set of image data and a set of control information for a link destination for the 
sets of image data, the link destination information showing a combination of an image data identifier of the set of the 
image data for the link destination and a control information identifier for the control information; a correspondence 

20 information storage unit for storing correspondence information showing correspondence between the sets of image 
data and the sets of control information; and a multiplexing transmission unit for repeatedly transmitting a plurality of 
sets of the image data and a plurality of the control information as a multiplexed stream, the multiplexing transmission 
unit including: a retrieval unit for retrieving a plurality of sets of image data and corresponding sets of control information 
shown in the correspondence information; a multiplexing unit for successively multiplexing image data and control 

25 information retrieved by the retrieval unit, in doing so assigning and writing first image data identification information 
into the set of image data and control information identification information into the set of control information; a module 
information generation unit for generating a set of module information for a plurality of sets of image data, the module 
information including second image data identification information for identifying each set of image data in the plurality 
of sets of image data; and a module information multiplexing unit for reading module information generated by the 

30 module information generation unit and multiplexing the module information such that the module information will be 
transmitted by the multiplexing transmission unit at a time which precedes a transmission of the sets of image data, 
which are identified by the second image data identification information in the module information, by at least a pre- 
determined time period, the predetermined time period being defined as a time period which allows a digital broadcast 
receptbn apparatus which receives the digital broadcast to obtain the second image data identification information 

55 specifying a set of image data before starting to extract the corresponding set of image data. 

With the stated construction, the digital broadcast reception apparatus is able to extract the proper set of image 
data by referring to the module information. 

. The stated object can also be achieved by a digital broadcast reception apparatus for receiving a repeatedly trans- 
mitted digital broadcast of a plurality of sets of image data and sets of control information which correspond to the sets 

*o of image data, each set of control information including link destination information showing a set of image data which 
is a link destination for a link attached to a set of image data corresponding to the set of control information, the digital 
broadcast reception apparatus including: a reception unit for receiving the digital broadcast; an extraction unit for 
extracting one set of image data and a corresponding set of control information from the received digital broadcast; a 
storage unit for storing the extracted set of control information; a reproduction unit for reproducing the extracted set of 

45 image data; an operatbn unit for receiving a user select bn operation of link destination information included in the set 
of control information; and an extraction control unit for controlling the extraction unit to extract a set of image data and 
a corresponding set of control information which are indicated by the link destination information selected by the user 
selection operation. 

With the stated construction, a user can freely switch from a displayed set of image data to another set of image 
50 data in accordance with the link destination information included in the control information when image data is one- 
directionalfy transmitted from a digital broadcasting apparatus. An interactive digital broadcast can thereby be achieved. 

Here, each set of image data may be appended with first image data identification information and each set of 
control information may be appended with control information identification information, the operation unit including an 
indication reception unit for receiving an operation indicating a switching from a currently displayed set of image data 
55 to a set of image data for a link destination, the extraction control unit reading the link destination information in the 
set of control information stored in the storage unit, and setting an extraction condition for the extraction unit based on 
an image data identifier for a set of image data of the link destination to which switching has been indicated by the 
indication reception unit and a control information identifier for a corresponding set of control information, each set of 
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control information including an image data identifier for identifying a set of image data for a link destination and a 
control information identifier for identifying a set of control information for the link destination as the link destination 
information, the extraction unit extracting a set of image data and a set ol control information according to the extraction 
condition set by the extraction control unit. 
5 With the stated construction, the digital broadcast reception apparatus can extract the desired image data and 

corresponding control information sent from the digital broadcasting apparatus according to the user switching indica- 
tion for image data. 

Here, the plurality of sets of image data and plurality of sets of corresponding control information are transmitted 
having been multiplexed into a multiplexed stream, the reproduction unit including a supplementary image reproduction 
10 unit for combining supplementary image information included in the control information stored in the storage unit with 
a set of image data and reproducing the combined image, the supplementary image information including a supple- 
mentary image which is used to select a switching of image data from a present set of image data to a link destination 
set of image data. 

With the stated construction, the user can easily make image data switching indications to link destinations while 

is viewing supplementary images on the display screen. 

Here, the plurality of sets of image data and plurality of sets of corresponding control information may be transmitted 
having been multiplexed into a multiplexed stream, and each set of control information may include script information 
for supporting an interactive function, the reproduction unit including: a script information interpreting unit for interpreting 
script information; and a script execution unit for executing scripts in the script information, in accordance with an 

20 interpretation of the script information interpreting unit. 

With the stated construction, user interactive functions can be easily realized by executing the scripts. 
Here, the plurality of sets of image data and corresponding sets of control information may be transmitted having 
been multiplexed into a multiplexed stream, with entry information, showing an image data identifier of a set of image 
data to be reproduced first when the reproduction of the multiplexed stream is commenced and a control information 

25 identifier of a set of control information corresponding to the set of image data, being multiplexed into the multiplexed 
stream, the extraction unit including an entry information extraction unit for receiving an indication from the extraction 
control unit and extracting the entry information, with the storage unit including an entry information storage unit for 
storing the entry information extracted by the entry information extraction unit, and the extraction control unit setting 
the extraction condition in the extraction unit based on the image data identifier and the control information identifier 

30 written in the entry information. 

With the stated construction, the set of image data and control information which are to be reproduced at the start 
of the reproduction of the multiplexed stream can be clearly established. 

The stated object can be achieved by a digital broadcast reception apparatus for receiving a repeatedly transmitted 
digital broadcast of a plurality of sets of image data and sets of control information which correspond to the sets of 

35 image data, each set of control information including link destination information showing a set of image data which is 
a link destination for a link attached to a set of image data corresponding to the set of control information, each set of 
image data having first image data identification information, each set of control information having control information 
identification information, the plurality of sets of image data and corresponding sets of control information being mul- 
tiplexed into a multiplexed stream and transmitted, the multiplexed stream including an image correspondence table 

^o for each set of image data, each image correspondence table including second image data identification information 
specifying a corresponding set of image data, each image correspondence/table having identification information found 
from the image data identifier of the corresponding set of image data, the image correspondence tables being repeat- 
edly transmitted in the same way as the sets of image data, the digital broadcast reception apparatus including: a 
reception unit for receiving the digital broadcast; an extraction unit for extracting one set of image data and a corre- 

45 sponding set of control information from the received digital broadcast, the extraction unit including an image corre- 
spondence table extraction unit for extracting an image correspondence table with the image correspondence table 
identification information which matches a set extraction condition; a storage unit for storing the extracted set of control 
information, the storage unit including an image correspondence table storage unit for storing the extracted image 
correspondence table; a reproduction unit for reproducing an extracted set of image data; an operation unit for receiving 

so user selection operations for link destination information included in sets of control information, the operation unit 
including an indication receiving unit for receiving an indication for a switching from a set of image data presently being 
reproduced to a set of image data for a link destination; and an extraction control unit for controlling the extraction unit 
to extract a set of image data and a set of corresponding control information indicated by the link destination information 
included in the control information, for reading the link destination information in the set of control information stored 

55 in the storage unit, and for setting an extraction condition in the extraction unit based on an image data identifier of a 
set of image data of a link destination to which switching has been indicated by the indication receiving unit and a 
control information identifier of a corresponding set of control information, each set of control information including an 
image data identifier of a set of image data of a link destination and a control information identifier of a corresponding 
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set of control information as the link destination information, the extraction unit extracting a set of image data and a 
set of control information indicated by the extraction condition in the extraction unit, and the extraction control unit 
including an extraction condition setting unit for setting image correspondence table identification information found 
from an image data identifier of a set of image data of the link destination as the extraction condition. 

The extraction control unit may further include: an image data extraction control unit for reading the second image 
data identification information written in the image correspondence table stored in the image correspondence table 
storage unit and setting the extraction condition in the extraction unit using the read second image data identification 
information, and the extraction unit may further include an image data extraction unit for extracting a set of image data 
which matches the extraction condition set by the image data extraction control unit. 

With the stated construction, the digital broadcast reception apparatus can refer to the image correspondence 
table and obtain second image data identification information to indirectly specify the desired set of image data which 
it then extracts. 

Here, the sets of image data may be such that identical first image data identification information have been re- 
peatedly assigned to different sets of image data, and the reproduction unit may include an identifier extraction unit 
for extracting an image data identifier included in the image data extracted by the image data extraction unit, the image 
data identifier having been written into a private area of the image data, the extraction control unit may further include: 
an image data judgement unit for judging whether the image data identifier of the set of image data extracted by the 
image data extraction unit matches the image data identifier of the set of image data for the link destination in the read 
link destination information; a reproduction termination indicating unit for sending : when the image data judgement unit 
judges that the identifiers do not match, the reproduction unit an indication to terminate reproduction, with the repro- 
duction unit terminating the reproduction on receiving the indication; and an image correspondence table extraction 
indicating unit for indicating an extraction of an image correspondence table to the image correspondence table ex- 
traction unit when the reproduction termination indicating unit has sent a reproduction termination indication. 

With the stated construction, when a plurality of sets of image data have the same first image data identification 
information, the digital broadcast reception apparatus can properly extract the desired image data even when other 
data is first mistakenly extracted. 

Here, the extraction control unit may further include an extraction termination indicating unit for indicating a termi- 
nation of an extraction of a set of image data by the image data extraction unit when the image data judgement unit 
judges that the identifiers match, with the image data extraction unit terminating the extraction on receiving the indi- 



With the stated construction, once a desired set of image data has been extracted, the extraction of other sets of 
image data is prevented. 

Here, each image correspondence table may include a reproduction start time for the corresponding set of image 
data, and the reproduction unit may further include: a clock unit for measuring time, the reproduction unit decoding 
and reproducing the extracted set of image data, in doing so notifying the extraction control unit of a completion of 
decoding on completing a decoding of one set of image data, the extraction control unit also including: a reproduction 
start time judgement unit for judging whether a notification of the completion of decoding has been received from the 
reproduction unit before the reproduction start time of the set of image data written in the image correspondence table; 
and an extraction indicating unit for indicating a termination of an extraction of image data to the image data extraction 
unit when the reproduction start time judgement unit judges that no notification has been received, and for indicating 
an extraction of an image correspondence table to the image correspondence table extraction unit. 

With the stated construction, reproduction which starts midway through the image data can be prevented. 

Here, the first image data identification information may be a combination of a stream identifier ("streamjd") and 
a packet identifier ("packet_id") according to MPEG 2 (Moving Pictures Experts Group2) standard, the second image 
data identification information may be a combination of a stream identifier in accordance with MPEG2 standard and a 
component tag Ccomponenl_tag*) in accordance with DVB (Digital Video Broadcasting) standard, and a correspond- 
ence table for the component tags and packet identifiers may be multiplexed into the multiplexed stream and repeatedly 
transmitted, with the extraction unit extracting the correspondence table and the extraction control unit referring to the 
correspondence table, converting the second image data identification information to the first image data identification 
information, and setting the extraction condition.in the image data extraction unit. 

With the stated construction, the digital broadcast reception apparatus can extract image data which has been 
multiplexed into the multiplexed stream according to MPEG2 standard. 

Here, the control information identification information may be a table identifier extension (table_id_extension B ), 
in accordance with MPEG2 standard, which has a same value as the control information identifier 

With the stated construction, the digital broadcast reception apparatus can properly extract the control information. 

Here, the first image data identification information and the second image data identification information may be 
identical, with the image data extraction control unit setting the read second image data identification information as 
the extraction condition in the extraction unit. 



30 



cation. 
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With the stated construction, the digital broadcast reception apparatus can set the second image data identification 
information of the image correspondence table as the extraction condition, meaning that the desired image data can 
be properly extracted. 

Here, a reproduction end time of the corresponding set of image data may be written into the image correspondence 

5 table, with the reproduction unit further including a clock unit for measuring time, and the extraction control unit may 
further include: an end time judgement unit for judging whether the reproduction end time written in the image corre- 
spondence table has been reached; and an extraction termination indicating unit for indicating a termination of extrac- 
tion of a set of image data to the image data extraction unit, when the end time judgement unit judges that the repro- 
duction end time has been reached. 

10 With the stated construction, the digital broadcast reception apparatus can stop the extraction of image data whose 

reproduction time has already passed. 

The stated object can also be achieved by a digital broadcast reception apparatus for receiving a repeatedly trans- 
mitted digital broadcast of a plurality of sets of image data and sets of control information which correspond to the sets 
of image data, each set of control information including link destination information showing a set of image data which 

15 is a link destination for a link attached to a set of image data corresponding to the set of control information, each set 
of image data having first image data identification information, each set of control information having control information 
identification information, the plurality of sets of image data and corresponding sets of control information being mul- 
tiplexed into a multiplexed stream and transmitted, the multiplexed stream including an image correspondence table 
for each set of image data, each image correspondence table including second image data identification information 

20 specifying a corresponding set of image data, each image correspondence table having identification information found 
from the image data identifier of the set of image data, the image correspondence tables being repeatedly transmitted 
in the same way as the sets of image data, the digital broadcast reception apparatus including: a reception unit for 
receiving the digital broadcast; an extraction unit for extracting one set of image data and a corresponding set of control 
information from the received digital broadcast, the extraction unit including an image correspondence table extraction 

25 unit for extracting an image correspondence table with image correspondence table identification information which 
matches a set extraction condition, a reproduction end time for a corresponding set of image data being written in each 
image correspondence table, and an image data extraction unit for extracting sets of image data which match the set 
extraction condition from the multiplexed stream; a storage unit for storing the extracted set of control information, the 
storage unit including an image correspondence table storage unit for storing the extracted image correspondence 

30 table; a reproduction unit for reproducing an extracted set of image data, with the reproduction unit including a clock 
unit for measuring time; an operation unitfor receiving user selection operations for link destination information included 
in sets of control information, the operation unit including an indication receiving unit for receiving an indication for a 
switching from a set of image data presently being reproduced to a set of image data for a link destination; and an 
extraction control unit for controlling the extraction unit to extract a set of image data and a set of corresponding control 

35 information indicated by the link destination information included in the control information, for reading the link desti- 
nation information in the set of control information stored in the storage unit, and for setting an extraction condition in 
the extraction unit based on an image data identifier of a set of image data of a link destination to which switching has 
been indicated by the indication receiving unit and a control information identifier of a corresponding set of control 
information, with each set of control information including an image data identifier of a set of image data of a link 

40 destination and a control information identifier of a corresponding set of control information as the link destination 
information, with the extraction unit extracting a set of image data and a set of control information indicated by the 
extraction condition in the extraction unit, and the extraction control unit including an extraction condition setting unit 
for setting image correspondence table identification information found from an image data identifier of a set of image 
data as the extraction condition; an end time judgement unit for judging whether the reproduction end time of a set of 

45 image data which is written in the image correspondence table has been reached; and an extraction state control unit 
for controlling the image data extraction unit to extract sets of image data which correspond to the extraction condition 
from the multiplexed stream, for a time period from a setting of the extraction condition by the extraction condition 
setting unit to a point when the end time judgement unit judges that the reproduction end time of the image data has 
been reached. 

50 With the stated construction, the extraction of sets of image data which match the extraction condition but whose 

reproduction times have already passed can be prevented. 

The stated object can also be achieved by a digital broadcast reception apparatus for receiving a repeatedly trans- 
mitted digital broadcast of a plurality of sets of image data, a plurality of sets of audio data and sets of control information 
which each correspond to one set of image data and one set of audio data, each set of control information including 

55 (ink destination information showing a set of image data and a set of audio data of a link destination for a link attached 
to a set of image data corresponding to the set of control information, the digital broadcast reception apparatus including: 
a reception unit for receiving the digital broadcast; an extraction unit for extracting one set of image data, one set of 
audio data and a corresponding set of control information from the received digital broadcast; a storage unit for storing 
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the extracted set of control information; a reproduction unit for reproducing the extracted set of image data and extracted 
set of audio data; an operation unit for receiving a user selection operation of link destination information included in 
the set of control information; and an extraction control unit for controlling the extraction unit to extract a set of image 
data, a set of audio data, and a corresponding set of control information which are indicated by the link destination 

5 information selected by the user selection operation. 

With the stated construction, audio data can be subjected to interactive operations, in addition to the image data. 
The stated object can also be achieved by a digital broadcast reception apparatus for receiving a repeatedly trans- 
mitted digital broadcast of a plurality of sets of image data and sets of control information which each correspond to 
one set of image data, each set of control information including link destination information showing a set of image 

to data of a link destination for a link attached to a set of image data corresponding to the set of control information, each 
set of image data having first image data identification information, each set of control information having control in- 
formation identification information, the plurality of sets of image data and corresponding sets of control information 
being multiplexed into a multiplexed stream and transmitted, a plurality of sets of module information, into which cor- 
respondence between a plurality of image data identifiers and a plurality of second image data identification information 

15 is written, being multiplexed into the multiplexed stream, the digital broadcast reception apparatus including: a reception 
unit for receiving the digital broadcast; an extraction unit for extracting one set of image data and a corresponding set 
of control information from the received digital broadcast, the extraction unit including a module information extraction 
unit for extracting module information after an extraction condition for module information has been set; a storage unit 
for storing the extracted set of control information, the storage unit including a module information storage unit for 

20 storing the extracted module information; a reproduction unit for reproducing an extracted set of image data; an oper- 
ation unit for receiving user selection operations for link destination information included in sets of control information, 
the operation unit including an indication receiving unit for receiving an indication for a switching from a set of image 
data presently being reproduced to a set of image data for a link destination; and an extraction control unit for controlling 
the extraction unit to extract a set of image data and a set of corresponding control information indicated by the link 

25 destination information included in the control information, for reading the link destination information in the set of 
control information stored in the storage unit, and for setting an extraction condition in the extraction unit based on an 
image data identifier of a set of image data of a link destination to which switching has been indicated by the indication 
receiving unit and a control information identifier of a corresponding set of control information, each set of control 
information including an image data identifier of a set of image data of a link destination and a control information 

30 identifier of a corresponding set of control information as the link destination information, the extraction unit extracting 
a set of image data and a set of control information indicated by the extraction condition in the extraction unit, and the 
extraction control unit further including: an image data identifier judgement unit for judging whether there is an image 
data identifier, which matches an image data identifier of the set of image data of the link destination read from the link 
destination information, in the module information stored in the module information storage unit; an image data extrac- 
ts tion control unit for reading, when the image data identifier judgement unit judges that a matching image data identifier 
is present, second image data identification information corresponding to the image data identifier from the module 
information and for setting an extraction condition for image data in the extraction unit, using the second image data 
identification information; and a module information re-extraction indicating unit for indicating an extraction of new 
module information to the module information extraction unit when the image data identifier judgement unit judges that 

40 a matching image data identifier is not present, with the module information extraction unit, on receiving an indication 
from the module information re-extraction indicating unit, extracting new module information, and updating the module 
information stored in the module information storage unit, at which point the image data identifier judgement unit per- 
forms a judgement for the updated module information. 

With the stated construction, the digital broadcast reception apparatus can refer to the module information and 

45 extract a desired set of image data. 

The stated object can also be achieved by a digital broadcasting system, which achieves simulated interaction 
using a digital broadcast, including a digital broadcasting apparatus and a digital reception apparatus, the digital broad- 
casting apparatus including: an image information storage unit for storing a plurality of sets of image data, each of 
which has an image data identifier; a control information storage unit for storing a plurality of sets of control information, 

s ° each of which has a control information identifier, and each of which includes link destination information that shows 
a set of image data and a set of control information for a link destination for a corresponding set of image- data; and a 
transmission unit for repeatedly transmitting a plurality of sets of the image data and a plurality of sets of the control 
information, the digital broadcast reception apparatus including: a reception unit for receiving the digitaJ broadcast; an 
extraction unit for extracting one set of image data and a corresponding set of control information from the received 

55 digital broadcast; a storage unit for storing the extracted set of control information; a reproduction unit for reproducing 
the extracted set of image data; an operation unit for receiving a user selection operation of link destination information 
included in the set of control information; and an extraction control unit for controlling the extraction unit to extract a 
set of image data and a corresponding set of control information which are indicated by the link destination information 
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selected by the user selection operation. 

The stated object can also be achieved by a digital broadcasting system, which achieves simulated interaction 
using a digital broadcast, including a digital broadcasting apparatus and a digital reception apparatus, the digital broad- 
casting apparatus including: an image information storage unit for storing a plurality of sets of image data, each of 

s which has an image data identifier; a control information storage unit for storing a plurality of sets of control information, 
each of which has a control information identifier, and each of which includes link destination information that shows 
a set of image data and a set of control information for a link destination for a corresponding set of image data, the link 
destination information being a combination of an image data identifier for the set of image data of the link destination 
and a control information identifier for the set of control information for the I ink destination; a correspondence information 

to storage unit for storing correspondence information showing correspondence between the sets of image data and the 
sets of control information; and a multiplexing transmission unit for reading a set of image data and a corresponding 
set of control information given in the correspondence information, and for repeatedly transmitting the read set of image 
data and the read set of control information as a multiplexed stream, having assigned image data identification infor- 
mation and written the image data identification information into the image data, and having assigned control information 

J£ identification information and written the control information identification information into the control data, the digital 
broadcast reception unit including: a reception unit for receiving the digital broadcast; an extraction unit for extracting 
one set of image data and a corresponding set of control information from the received digital broadcast; a storage 
unit for storing the extracted set of control information; a reproduction unit for reproducing the extracted set of image 
data; an operation unit for receiving a user selection operation of link destination information included in the set of 

20 control information; and an extraction control unit for controlling the extraction unit to extract a set of image data and 
a corresponding set of control information which are indicated by the link destination information selected by the user 
selection operation. 

With the stated construction, a user can freely switch from a displayed set of image data to another set of image 
data in accordance with the link destination information when image data is one-directional ly transmitted from a digital 

25 broadcasting apparatus. An interactive digital broadcast system can thereby be achieved. 

The stated object can also be achieved by a recording medium for use by a reception apparatus, the reception 
apparatus including: reception unit which receives a repeatedly transmitted digital broadcast of a plurality of sets of 
image data and sets of control information which correspond to the sets of image data, each set of control information 
including link destination information showing a set of image data which is a link destination for a link attached to a set 

so of image data corresponding to the set of control information; an extraction unit for extracting one set of image data 
and a corresponding set of control information from the received digital broadcast; a storage unit for storing the extracted 
set of control information; reproduction unit for reproducing the extracted set of image data; an operation unit for re- 
ceiving a user operation; and a program execution unit for executing a program recorded on the recording medium, 
the program including the following steps: a selection operation judgement step for judging a user selection operation 

35 for link destination information included in a set of control information; and an extraction control step for controlling the 
extraction unit to extract a set of image data and a corresponding set of control information indicated by link destination 
information selected by the user. 

With the stated construction, a digital broadcast reception apparatus which is not equipped with an interactive 
function can use the stated recording medium and so allow a user to freely switch from a displayed set of image data 

40 to another set of image data in accordance with the link destination information when image data is one-directional ly 
transmitted from a digital broadcasting apparatus. An interactive digital broadcast can thereby be achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 These and other objects, advantages and features of the invention will become apparent from the following de- 

scription thereof taken in conjunction with the accompanying drawings that illustrate a specific embodiment of the 
invention. In the drawings: 

Fig. 1 shows examples of contents which are each displayed as one frame on the display screen of the reception 
50 apparatus; 

. Fig. 2 is a model representation of the transmission data transmitted by the transmission apparatus; 
Fig. 3 a model representation of the transmission of the transmission data from the transmission apparatus; 
Fig. 4 shows the construction of the data transmission apparatus and the data reception apparatus in the first 
embodiment of the present invention; 
55 Fig. 5 A shows an example of the image data stored by the presentation information storage unit in the present 

embodiment; 

Fig. 5B shows another example of the image data stored by the presentation information storage unit in the present 
embodiment; 
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Fig. 6 shows an example of the navigation information which is stored in the navigation information storage unit 
of the present embodiment; 

Fig. 7 shows another example of the navigation information which is stored in the navigation information storage 
unit of the present embodiment; 
s Fig. 8 shows an example of the construction information table and the entry information which are stored in the 

construction information storage unit of the present embodiment; 

Fig. 9 shows an example of the multiplexing information table stored in the multiplexing information storage unit 
of the present embodiment; 

Fig. 10 shows an example of the content identifier assigning table generated by the multiplexing control unit of the 
10 present embodiment; 

Fig. 11 shows an example of the display image information identifier assigning table which is generated by the 
multiplexing control unit of the present embodiment; 

Fig. 12 shows the state when the identifier information appending unit of the present embodiment has appended 
the identifier VE_jd to the private area of the bitstream for the image data; 
is Fig. 1 3 shows an example of the navigation information table generated by the navigation information table gen- 

erating unit of the present embodiment; 

Fig. 14 shows another example of the navigation information table generated by the navigation information table 
generating unit of the present embodiment; 

Fig. 15A shows an example of the stream correspondence table generated by the stream correspondence infor- 
20 mation table generating unit in the present embodiment; 

Fig. 15B shows another example of the stream correspondence table generated by the stream correspondence 
information table generating unit in the present embodiment; 

Fig. 15C shows another example of the stream correspondence table generated by the stream correspondence 
-information table generating unit in the present embodiment; 
25 Fig. 16 is a model representation of a transport stream which has been multiplexed by the multiplexing unit of the 

present embodiment; 

Fig. 17 is a model representation of another transport stream which has been multiplexed by the multiplexing unit 
of the present embodiment; 

Fig. 18A shows an example of the NIT generated by the system information table generating unit ol the present 
30 embodiment; 

Fig. 18B shows an example of the SDT generated by the system information table generating unit of the present 
embodiment; 

Fig. 18C shows an example of the EIT generated by the system information table generating unit of the present 
embodiment; 

35 Fig. 19 shows an example of the PAT generated by the system information table generating unit of the present 

embodiment; 

Fig. 20 shows an example of the PMT generated by the system information table generating unit of the present 
embodiment; 

Fig. 21 A shows the details of the Entry_Descriptor in the PMT generated by the system information table generating 
40 unit of the present embodiment; 

Fig. 21 B shows the details of the NE_Component_Descriptor in the PMT generated by the system information 
table generating unit of the present embodiment; 

Fig. 21 C shows the details of the VE Information Component_Descriptor in the PMT generated by the system 
information table generating unit of the present embodiment; 
45 Fig. 21 D shows the details of the stream_identrfler_descriptor in the PMT generated by the system information 

table generating unit of the present embodiment; 

Fig. 22 is a model representation of the transport stream multiplexed by the transmission unit of the present em- 
bodiment; 

Fig. 23 is a flowchart showing the operation of the data transmission apparatus of the present embodiment; 
so Fig. 24 is a flowchart showing the operation of the data transmission apparatus of the present embodiment; 

Fig. 25 is a flowchart showing the operation of the data transmission apparatus of the present embodiment; 
Fig. 26 A shows examples of the filter conditions which are stored by the filter condition storage unit of the TS 
decoder unit of the present embodiment; 

Fig. 26B shows other examples of the filter conditions which are stored by the filter condition storage unit of the 
55 TS decoder unit of the present embodiment; 

Fig. 27 A shows an example display screen which is displayed by the display unit in the present embodiment; 
Fig. 27B shows another example display screen which is displayed by the display unit in the present embodiment; 
Fig. 27C shows another example display screen which is displayed by the display unit in the present embodiment; 
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Fig. 28 is a flowchart showing the showing the entire operation of the data receiver apparatus of the present 
embodiment; 

Fig. 29 is a flowchart showing the details of the processing in S2410 of the present embodiment; 
Fig. 30 is a flowchart showing the details of the processing in S2504 of the present embodiment; 
5 Fig. 31 is a flowchart showing the details of the processing in S2506 of the present embodiment; 

Fig. 32 is a flowchart showing the details of the processing in S2416 of the present embodiment; 
Fig. 33 shows the construction of the data transmission apparatus and the data reception apparatus of the digital 
broadcasting system in the second embodiment of the present invention; 

Fig. 34A shows an example of the module information generated by the module information generation unit of the 
io present embodiment; 

Fig. 34B shows an example of the module information generated by the module information generation unit of the 
present embodiment; 

Fig. 34C shows an example of the module information generated by the module information generation unit of the 
present embodiment; 

is Fig. 35 is a model representation of a transport stream generated by the multiplexing unit of the present embodi- 

ment; 

Fig. 36 is a flowchart for the operation of the data transmission apparatus in the present embodiment; 
Fig. 37 is a flowchart for the operation of the data transmission apparatus in the present embodiment; 
Fig. 38 is a flowchart for the image data switching process by the data reception apparatus in the present embod- 
20 iment; 

Fig. 39 shows examples of the audio data stored in the presentation information storage unit of the digital broad- 
casting system of the third embodiment of the present invention; 

Fig. 40 shows the construction information table and the entry information stored in the construction information 
storage unit of the present embodiment; 
25 Fig. 41 shows the multiplexing information table stored by the multiplexing information storage unit of the present 

embodiment; 

Fig. 42 shows the content identifier assigning table generated by the multiplexing control unit of the present em- 
bodiment; 

Fig. 43 shows an example of the navigation information table generated by the navigation information table gen- 
3Q erating unit of the present embodiment; 

Fig. 44A shows an example of the PMT generated by the system information table generating unit of the present 
embodiment; 

Fig. 44B shows the details for the Entry_Descriptor of the PMT; 

Fig. 45 is a model representation of the transport stream which is multiplexed by the multiplexing unit of the present 
35 embodiment; 

Fig. 46 is a model representation of the transport stream which is transmitted by the transmission unit of the present 
embodiment; 

Fig. 47 is a flowchart for the audio switching operation of the present embodiment; and 
Fig. 48 is also a flowchart for the audio switching operation of the present embodiment. 

40 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fundamental Principles of the Present Invention 

4 5 The fundamental principles of the present invention are explained below with reference to Figs. 1 to 3, prior to the 

description of the construction of the digital broadcasting system of the present invention. 

Fig. 1 shows several examples of "contents' which are displayed by the display screen of a receiver apparatus, 
with these example contents representing weather forecasts. Here, the example contents 151 to 153 show weather 
forecasts for the whole of Japan (1 53) and for different regions (151,1 52). This term 'content' is the unit of information 
50 used when interactive operations are made by a user. The arrows 154 to 157 which have been drawn between pairs 
of these contents 151 to 153 show the switching of display which can be performed in response to user operations. 

When the content 153 which gives the weather forecast for the whole of Japan is being displayed on the display 
screen, if the user makes a selection and confirmation operation for the button 16-1 which represents Tokyo', the 
display on the display screen will switch as shown by the arrow 1 54 to content 1 51 which shows the weather forecast 
55 for Tokyo. Should the user then select and confirm the "Return" button 158, the display screen will switch from the 
content 151 to the content 153, as shown by the arrow 155. 

In the same way, if the user selects and confirms the button 161 representing "Osaka* in the content 153, the 
display screen will switch from the content 1 53 to the content 1 52, as shown by the arrow 1 56. Once again, should the 
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user then select and confirm the "Return" button 1 59, the display screen will switch from the content 1 52 to the content 
153, as shown by the arrow 157. In order to perform these display switching operations, the contents 151 to 153 are 
provided with the buttons 1 58 to 1 61 . 

In order to allow the user to make display switching operations which switch the display between contents, the 
s transmission apparatus transmits each content according to the procedure described below. 

Fig. 2 is a pictorial representation of the transmission data which is transmitted by the transmission apparatus. 
The transmission data 165 is made up of data representing a plurality of contents, and is repeatedly transmitted in its 
entirety. This transmission data 165 is composed of a plurality of sets of image data 166, 167, 168 ... and a plurality 
of sets of navigation information 169, 170, 171 ... corresponding to the sets of image data. 
10 Each set of image data (166 onwards) is composed of a main image of one of the contents (151 onwards) which 

is to be displayed on the display screen of the reception apparatus. Here, the same example weather forecasts are 
shown in the drawings. 

Each set of navigation information is 169 to 171 includes a set of bitmap data 172 to 174 such as a button which 
is superimposed on the corresponding image 166 to 168, a set of script information 175 to 177 which describes the 
is operations to be executed in accordance with user operations, and a set of hyperlink information 178 to 180 which 
shows the contents which can be switched to as a result of a display switching operation made by the user. 

As examples, the content 151 shown in Fig. 1 is composed of the image data 166 and the navigation information 

1 69. In the same way, the content 1 52 shown in Fig. 1 is composed of the image data 1 67 and the navigation information 

170, while the content 153 is composed of the image data 168 and the navigation information 171. Putting this into 
20 other words, each set of image data (such as 166) has a corresponding set of navigation information (such as 169). 

Fig. 3 is a pictorial representation of the transmission of the transmission data 165 by the transmission apparatus. 
As shown in Fig. 3, the transmission apparatus repeatedly transmits the transmission data From this it can be seen 
that the transmission data 165 is cyclically transmitted. 

It should be noted here that while the image data and navigation information have been illustrated in frame format, 
25 the image data and corresponding navigation information are in fact digitized and multiplexed together, before being 
transmitted as an MPEG2 transport stream. Figs. 2 and 3 are therefore somewhat different from the actual transmission 
data which is transmitted by the present system. 

Also, while not illustrated in the drawings, each of the transmitted sets of image data 166 onwards is assigned 
identification information to distinguish the image data from the other sets of image data. In the same way each set 
30 of navigation information 1 69 onwards is also assigned identification information to distinguish the navigation informa- 
tion from the other navigation information. 

The receiver apparatus refers to these sets of identification information in the transmission data 165 and obtains 
the image data and navigation information which include the appropriate identification information. The obtained infor- 
mation is then reproduced and displayed as one content, such as the content 151 shown in Fig. i. Here, the obtained 
35 navigation information, such as the' navigation information 171, is stored in readiness for user operations. 

The following is a description of several embodiments of the digital broadcasting system to which the present 
invention relates, with reference to the drawings. 

First Embodiment 

40 

1-1 Outline of the Construction 

Fig. 4 shows the construction of the digital broadcasting system of the first embodiment of the present invention. 
This digital broadcasting system is composed of a data transmission apparatus 101 and a plurality of data reception 
4 5 apparatuses 121. 

The data transmission apparatus 101 is constructed to multiplex data for a plurality of contents, which feature 
hyperlinks to one another, into an MPEG2 transport stream and repeatedly transmit the multiplexed data. This data 
transmission apparatus 101 is composed of a transmission data storage unit 102, a data multiplexing unit 103, a 
multiplexing information storage unit 104, a system information table generating unit 105, and a transmission unit 106. 
50 The data reception apparatus 1 21 is constructed to selectively obtain and reproduce a content from the MPEG2 

transport stream transmitted by the data transmission apparatus 101 , in accordance with an interactive operation made 
by the user. This data reception apparatus 121 Is composed of a reception unit 122, a TS decoder unit 123, an AV 
decoder unit 124, a received data storage unit 125, a reception control unit 126, a signal reception unit 127, a repro- 
duction unit 128, a display unit 129, and an audio output unit 130. 
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1-2 Data Transmission Apparatus 101 

1-2-1 Construction of Transmission Data Storage Unit 102 

s The transmission data storage unit 102 is composed of a recording medium such as a magnetic disc, and stores 

data for a plurality of contents which compose one interactive program and construction information. This transmission 
data storage unit 102 includes a presentation information storage unit 107, a navigation information storage unit 108, 
and a construction information storage unit 109. Here, an "interactive prograrTr refers to an "event" or "program 11 which 
is included in the MPEG2 transport stream used as the transmission data. 

io The transmission data storage unit 102 separately stores the image data (presentation information) and the nav- 

igation information in the transmission data 165 shown in Fig. 2. The transmission data storage unit 102 further stores 
a composition correspondence table which shows the correspondence between sets of image data and navigation 
information. 

is 1-2-1-1 Presentation Information Storage Unit 107 

The presentation information storage unit 107 stores presentation information, such as image data and audio data, 
which is included in each content. Figs. 5A and 5B show sets of still image data which are examples of the presentation 
information for contents 153 and 151. Fig. 5A shows the still image data 201 which is given the filename B still5.m2v", 
20 while Fig. 5B shows the still image data 202 which is given the filename D stilll.m2v B . These sets of still image data 201 , 
202 are stored having been digitally encoded according to ISO/IEC 13818-2 (MPEG2 video) standard. However other 
encoding methods for image data may be used. 



25 



1-2-1-2 Navigation Information Storage Unit 108 



The navigation information storage unit 108 stores the navigation information which is included in the transmitted 
contents. This navigation information can include hyperlink information for links to other contents, and describes objects 
which allow the user to interactively select link destinations. An example of this navigation information is shown in Fig. 
6, with the figure showing the navigation information 301 of content 153 which has been given the filename "naviS.nif". 

30 it should be noted that information showing that the still image data 201 shown in Fig. 5A and the navigation 

information 301 shown in Fig. 6 form one content 153 is given in the construction correspondence table 501 shown in 
Fig. 8. This is described in more detail later in this text. 

The navigation information 301 includes an object definition table 302, a handler definition table 303, a hyperlink 
table 304, and a bitmap table 305 which are each given in table format. 

55 The object definition table 302 is a list of information which shows the type and attributes of graphic objects such 

as buttons that are to be displayed on the display screen. The "Index" column in the object definition table 302 shows 
an index number. The "Type" shows the type used to classify the graphic objects. The values in the "X" and "Y" columns 
show the respective Xand Y coordinates of the standard display position on the display screen. The "Handler" column 
shows the index number of the handler which is to be activated by the data reception apparatus 121 when the object 

40 shown by the present index number is selected by the user. The "Normal Bitmap" column shows the index number of 
the bitmap for when the object is displayed in a normal state, while the "Focused Bitmap" column shows the index 
number of the bitmap when the object is displayed in a selection state. Here, the "normal state" is a state where an 
object is merely displayed, while the "selection state" is the state which is attained by selecting one of the displayed 
objects. 

45 As one example, on the index number "0" line of the object definition table 302, the type is "Button", with the 

coordinates of the top-left comer of the display position being given as X=400, Y=300, and the handler having the 
index number "2" being activated by the data reception apparatus 121 when the button is selected. In the normal state, 
the bitmap with the index number "6" is used to display the object, while in the selection state, the object is displayed 
using the bitmap with the index number "7". This is also the case for the line with the index number "1". 

$o The handler definition table 303 shows the script which describes the operation to be executed by the data reception 

apparatus 121 when the user operation with the corresponding index number is performed. 

As one example, the index number "2" line of the handler definition table 303 includes script "goto content (index 
4)* indicating a switching to the content expressed by the index number "4". Here, such script may indicate other 
operations, such as the reproduction of a given sound. 

$s The hyperlink table 304 shows the hyperlinks to contents with content numbers which are given for each index 

number. 

As one example, the index number "4" line of the hyperlink table 304 indicates a hyperlink to the content which 
has the content number "1 \ 
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The bitmap table 305 shows, for each index number given in the object definition table 302, bitmap data which 
shows the graphics information to be displayed by the data reception apparatus 121 superimposed onto the image 
data of the presentation information. 

As one example, the index number "6" corresponds to the bitmap data for the normal bitmap of the "button' 1 with 
5 the index number "0" in the object definition table 302. 

Fig. 7 shows the navigation information 401 which is given the filename "navM.nif". This navigation information 
" 401 includes an object definition table 402, a handler definition table 403, and a bitmap table 404. 

The index number °0 U line of the object definition table 402 has "-" as the index number of the normal bitmap, 
showing that no bitmap is defined for the normal state of this object. The object definition table 402 only defines one 
10 object, and since the object with the index number n 0 n is always displayed in the selection state, there is no need for 
a bitmap for the normal state. 

The handler definition table 403 shows the script to be executed when the handler with the index number "3" is 
activated. The script for the index number "3" is 'goto_entry' which represents a switching of display to an entry content 
that is to be displayed in the initial state. Here, the expression "entry content" refers to the content which is to be 
15 reproduced first when the reproduction of an interactive program is commenced. 

The bitmap table 404 shows the bitmap data which has the index number °7". 

1-2-1-3 Construction Information Storage Unit 109 

20 The construction information storage unit 109 stores the construction information table and the entry information. 

The construction information table is information showing a combination of the presentation information and navigation 
information for each content. The entry information is information showing an entry content. 

The construction information table 501 shown in Fig. 8 stores information which shows a combination of the pres- 
entation information and navigation information for each content, with each corresponding content number. These 

25 content numbers are used to identify each content among the plurality of contents stored in the transmission data 
storage unit 102. As shown in Fig. 8, the first line ol construction information table 501 is for the content with the content 
number "0°, which is composed of a combination of the still image data with the filename "stillO-nr^" which is stored 
in the presentation information storage unit 107 and the navigation information with the filename 'naviO.nif' which is 
stored in the navigation information storage unit 108. This is also the case for the other fines in the construction infor- 

30 mation table 501. 

The entry information 502 shown in Fig. 8 shows that the entry content representing the first content to be displayed 
in the application stored in the transmission data storage unit 102 is the content with the content number "5". 

1-2-2 Multiplexing Information Storage Unit 104 

35 

The multiplexing information storage unit 104 stores assigning information for resources, such as identifiers and 
areas when multiplexing the transmission data stored in the transmission data storage unit 102 into an MPEG2 transport 
stream for broadcasting, in the form of a multiplexing information table. An example of this multiplexing information 
table 601 is shown in Fig. 9. 

40 The item "Bit_Rate" stored on line 1 of multiplexing information table 601 shows the assigned transfer rate when 

multiplexing the transmission data stored in the transmission data storage unit 102 into an MPEG2 transport stream. 
Here, 6Mbps is assigned as the transfer rate. 

The ■original_network_id B , the "transport_stream_id", the "service_id", and the "event_id" on lines 2 through 5 of 
the multiplexing information table 601 show the respective values of the "originaLnetworkJd", the 

45 transport_stream_id" 1 the *service_id", and the "event_id" when the application stored in the transmission data storage 
unit 102 is multiplexed into an MPEG2 transport stream as an event. In this multiplexing information table 601, the 
value "OxOOOl " has been assigned to each of these values, afthough it is customary for fixed values which have been 
assigned to different services to be used. 

In a standard satellite digital broadcasting system, transmission of one or more MPEG2 transport streams is per- 

50 formed from a single satellite (network) using carrier waves on separate frequency bands. Here, each broadcast pro- 
gram is multiplexed into the MPEG2 transport stream having been assigned its own , original_networkJd"\ 
°transport_stream_id", "service_id\ and "eventjd" in accordance with ETS 300 468 Standard (hereinafter, referred to 
as "DVB-SI Standard"). The original_network_id is a unique identifier which identifies the network The 
transport_stream_ID is a unique identifier which identifies the transport stream in a network. The event J D is a unique 

55 identifier which identifies one event on a transport stream. Here, an event is a collection of a number of components, 
and is the equivalent of the concept of a "program" which is used in conventional analog broadcasting. 

A component is a stream (program element) identified by a PID (packet identifier) under I SO/I EC 13818-1 Standard 
(hereinafter referred to as "MPEG2 system standard"), and represents one compositional element of a program, such 
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as video or audio. In the present embodiment, a service is a collection ot sequences of events, which is the equivalent 
of one channel in conventional analog broadcasting. 

These programs are broadcast on a digital broadcasting system in accordance with DVB-S! standard, and are 
indicated by a combination of an original_networkJD, atransport_stream_id, a service jd, and an eventjd. As a result, 
5 programs can be specified in a manner which is common to all digital broadcasting systems. The details of this 
"original_network_id", "transport_stream_id B , "servicejd", and "eventjd" are given in the documentation of DVB-SI 
Standard. 

Lines 6 through 10 of the multiplexing information table 601 show the values of the PIDs assigned to each of the 
components which compose the event when the application stored in the transmission data storage unit 102 is m ulti- 
mo plexed into a broadcast MPEG2 transport stream as an event. It should be noted here that PMT_PID and PCR_PID 
represent the values of the PIDs which are assigned to the PMT (Program Map Table) and PCR (Program Clock 
Reference), respectively. These are explained later in this text. 

The NE_component_pid (navigation information component packet identifier) shows the value of the PI D assigned 
to the component into which the navigation information stored in the navigation information storage unit 108 of the 
is transmission data storage unit 102 is multiplexed. 

The VE_information_component_pid (stream correspondence information component packet identifier) shows the 
value of PID assigned to the components into which the stream correspondence table generated by the stream cor- 
respondence information table generating unit 111 (described later in this text) is multiplexed. 

The VE_component_pid (image data component identifier) shows the value of the PID assigned to the component 
20 into which the image data stored in the presentation information storage unit 107 is multiplexed. 

It should be noted that in the present embodiment, the NE_component_pid, the VE_information_component_pid 
and the VE_component _pid are each assigned only one PID, although it is also possible for each to be assigned a 
plurality of PIDs. This is to say, while Fig. 6 shows the case when the NE_component_pid is "0x0082", the 
VE_informatk>n_component_pid is "0x0083", and the VE_component_pid is D 0x0084 n , the NE_component _pid can be 
25 additionally assigned the value "0x0085", the VE_information_component_pid the value "0x0086", and the 
VE_component_pid the value "0x0087". 

Also, while not present in the present embodiment, when audio information is included in the transmission data, 
an AE_information_component__pid and an AE_component_pid will also be assigned. 

so 1-2-3 Construction of the Data Multiplexing Unit 103 

The data multiplexing unit 1 03 is composed of a multiplexing control unit 110, a stream correspondence information 
table generating unit 111, an identifier information appending unit 112, a navigation information table generating unit 
113, and a multiplexing unit 114. 
55 The data multiplexing unit 103 performs the processing described below to generate the transmission data 165 

shown in Fig. 3. 

1-2-3-1 Multiplexing Control Unit 110 (part 1) 

40 On being activated by the transmission unit 106, the multiplexing control unit 110 first reads the construction in- 

formation table 501 and the multiplexing information table 601 stored in the construction information storage unit 109 
and the multiplexing information storage unit 104, before generating an identifier assigning table which assigns an 
image data identifier VEjd and a navigation information identifier NE_id to each content number of contents in the 
digital broadcast. 

45 Fig. 10 shows content identifier assigning table 701 which is an example of this content identifier assigning table. 

In the content identifier assigning table 701, "orig_nw_id" 703 and "ts_id" 704 are the values of the identifiers of the 
network and the transport stream in which the image data, audio data, and navigation information that compose each 
content are transmitted. Similarly, "VE_svc_id" 705 and "VE_event_id" 706 represent the values of the identifiers for 
the service and event to which the image data belongs, while "VEJd" 709 shows the value of the identifier for uniquely 

so identifying each set ol image data in an event. "NE_svc_id" 707 and "NE.eventJd" 708 represent the values of the 
identifiers for the service and event to which the navigation information belongs, with 'NE_id' 710 showing the value 
of the identifier for uniquely identifying each set of navigation information in an event "AE_svc_id" 711 , "AE_event_id" 
712, and "AE_id 8 71 3 perform the same roles for audio data. Here, since contents are made up of combination of image 
data, audio data, and navigation information, each content can be uniquely identified by a combination of the identifiers 

55 described above. 

In the content identifier assigning table 701, the values of the "original_networkJD", transport_stream_ID", 
"serviceJD", and "eventJD" in the multiplexing information table 601 stored in the multiplexing information storage 
unit 104 are respectively written into the "orig nw id" 703, the *ts_id" 704, the "VE_svc_id" 705, and the "VE_eyent_id" 
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706 corresponding to each content number 702. In the same way, the "servicejd" and "eventjd" of multiplexing in- 
formation table 601 are written into the "NE_svc_id D 707 and , NE_event_id ,, 708. 

The "VEjd" 709 and "NEjd" 710 are assigned the same value as the content number 702. However, the values 
of "VEjd" 709 and "NEjd" 710 do not need to match the value of the content number 702, so long as each they are 
assigned different values for each pairing of a set of image data and set of navigation information. 

In the present embodiment, no audio data is present, so that no identifiers are assigned to "AE_svcjd" 711, 
"AE_event_id" 71 2, "AE_id" 71 3 and "-" is written into the table. When audio data is present, these values are assigned 
in the same way as for the image data.and navigation information. 

On completing the generation of the content identifier assigning table 701 , the multiplexing control unit 110 gen- 
erates the display image information identifier assigning table which assigns values to "PID", "component tag", and 
"stream JD°. An example of this display image information identifier assigning table, display image information identifier 
assigning table 801, is shown in Fig. 11. In the display image information identifier assigning table 801, the "VEJd" 
709 is the same as that assigned in the content identifier assigning table 701 , while the "PID" 803 is assigned the same 
value (here, the value "0x0084") as the "VE_component_pid" 607 in the multiplexing information table 601. Each 
"componentjag" 802 is assigned the same value for each value of the "PID" 803 (so that in the present example 
"0x00° is assigned to the "componentjag" 802 for each value "0x0084" of the "PID" 803). Each entry in the "streamjd" 
804 column is assigned a hexadecimal value which is cyclically incremented by "1 " between "eO" and "ef". Finally, the 
filename of the image data which is identified by this value of "VEJd" 709 and which is stored in the presentation 
information storage unit 107 is written into the image data file column 805. 

It should be noted here that when a plurality of identifiers are assigned to the VE_component_pid of Fig. 9, the 
"PID" and "stream id" can be assigned in the manner described below. First, each value of "PID" is set by extracting 
one value from the VE_Component pid, while the "stream id" is set a hexadecimal value which is incremented between 
"e0 a and "ef 0 . After each set of stream ids, a new VE_component_pid is extracted from the multiplexing information 
table and is set in the "PID" 803. When there are no more new values of VE_component_pid, the process returns to 
the value of the VE_component_pid that was assigned first. Here, a different value is set in the "component tag" 802 
for each PID 803. 

In the present embodiment, all sixteen of the possible values between "eO" and "ef" are used as values of the 
streamjd for image data, although it is equally possible for only some of such possible values to be used. For audio 
data, thirty-two hexadecimal values between "c0 B and "df" may be used for streamjds in accordance with MPEG2 



It should be noted that the value of the ■componentjag" 802 is used to indirectly refer to the "PID". As described 
above, the "componentjag* 802 may be set any values which one-to-one correspond to values of the PID, with the 
correspondence between component tags and PIDs being written into the PMT which is described later in this text. 
Here, if the value of the PID is not found directly from the navigation information or stream correspondence information, 
but is instead indirectly found using the "componentjag", it becomes no longer necessary to change the navigation 
information or stream correspondence information when multiplexing the data with other programs, even when the 
value of the PID is changed by the transmission unit 106 (described later). 

On completing the generation of the display image information identifier assigning table 801 , the multiplexing 
control unit 110 gives an indication to the stream correspondence information table generating unit 111 to generate the 
stream correspondence table, an indication to the identifier information appending unit 112 to add the identifier VEJd 
to private area of the image data, and an indication to the navigation information table generating unit 11 3 to generate 
a navigation information table. 

1-2-3-2 Identifier Information Appending Unit 112 



On receiving an indication from the multiplexing control unit 110 to add identifier information, the identifier infor- 
mation appending unit 112 retrieves the image data stored in the presentation information storage unit 107. The iden- 
tifier information appending unit 112 then writes the image data identifier VEJd into the private area of the retrieved 
image data bitstream. It should be noted here that the identifier information appending unit 112 obtains this identifier 
VEJd by referring to the display image information identifier assigning table 801 generated by the multiplexing control 
unit 110. The identifier information appending unit 112 then adds a filename to the image data bitstream with the 
appended VEJd and stores it in a storage region (not illustrated). 

Fig. 12 shows a bitstream 901 which is an example of the image data with the filename "VE(5)" to which identifier 
information has been appended. This bitstream 901 is encoded according to MPEG2 standard, with the value "0x0005" 
of the VEJd being recorded in the user data area 903 of the picture header 902. The still image data 201 shown in 
Fig. 5A, meanwhile, is recorded in the picture data area 904. Once identifier information has been appended to every 
set of image data, the identifier information appending unit 112 gives the multiplexing control unit 110 an indication 
showing that the appending process has been completed. 
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It should be noted here that while the present embodiment describes the case when the VE-id is written into the 
user data area, it may instead be written into any area which may be used for recording private data. 

1-2-3-3 Navigation Information Table Generating Unit 113 



On receiving an indication to generate the navigation information table, the navigation information table generating 
unit 1 1 3 reads the navigation information stored in the navigation information storage un it 1 08. When th e read navigation 
information includes a hyperlink table, the navigation information table generating unit 113 refers to the content identifier 
assigning table 701 for the information regarding link destinations which are expressed using content numbers. The 

10 navigation information table generating unit 1 1 3then converts ail of the identifiers to generate the navigation information 
table. When no hyperlink table is included, the navigation information table generating unit 11 3 generates the navigation 
information table using the original navigation information as it is, changing only the filenames. The generated navi- 
gation information is then stored in a storage area (not-illustrated). 

Fig. 13 shows the generated navigation information table 1001 which has the filename "NVT(5) n . This navigation 

15 information table 1001 has been generated from the navigation information with the filename "naviS-nif which was 
. shown in Fig. 6. The navigation information table 1001 includes the object definition table 1002, the handler definition 
table 1003, the hyperlink table 1004, and the bitmap table 1005. 

It should be noted here that the omission of identifiers and the inclusion of marks in the columns such as 
°orig_nw_id" of the hyperlink table 1004 are due an omission made when the link source and link destination of a 

20 content are the same. By omitting items in this way, the storage area used by the navigation information table can be 
reduced. If the link destination is a different service, values will be written into each of the n VE_servicejd n , 
"VE_event_id", "NE_servicejd° and 'NE_evenUd°. In the illustrated example, the values of the "VEjd" and "NE_id" 
for the index number "4" are both written in as "0x0001 " by referring to the content identifier assigning table 701 , while 
the values of the °VE_id n and D NEJd B for the index number "5° are both written in as '0x0002'. 

25 Fig. 14 shows the navigation information table 1101 for the filename B NVT(1)". This navigation information table 

1101 has been generated from the navigation information "navil .nif" shown in Fig. 7, and does not include a hyperlink 
table, so none has been shown. 

1-2-3-4 Stream Correspondence Information 



Table Generating unit 111 

On receiving an indication from the multiplexing control unit 110 to generate a stream correspondence table, the 

streartfccorrespondence information table generating unit 11 1 refers to the display image information identifier assigning 
35 table 801 and generates a stream correspondence table for each set of image data. These stream correspondence 

tables are used to extract sets of image data from the stream transmitted to the data reception apparatus 121 from the 

data transmission apparatus 101 . 

Fig. 15A shows the stream correspondence table [VET(5)] 1201 which is used by the data reception apparatus 

121 to extract the image data B VE(5)". The item first_pts B in this stream correspondence table 1201 represents the 
40 reproduction starting time information in units of one ninety-thousandth of one second for the time at which the first 

frame in the corresponding image data is to be reproduced. This "first_pts B can be obtained, as one example, using 

the formula given below as Formula 1. 

45 Formula 1 



Here, S_VE(x) is the size when the image data VE(x) stored in a storage area of the identifier information appending 
unit 112 has been converted into a transport stream packet in accordance with MPEG2 system standards. S_NVT(x) 
is the size when the navigation information table N VT(x) stored in a storage area of the navigation information table 
generating unit 113 has been converted into a transport stream packet S_VET is the size when one stream corre- 
spondence table stored in a storage area of the stream correspondence information table generating unit 11 1 has been 
converted into a transport stream packet. Here, these sizes are expressed as numbers of bits. Here, the variable "R" 
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represents the number of times a stream correspondence table has been multiplexed, and is an integer in the range 
from B r to °(P*S) n . The variable "P" is the number of PIDs which have been assigned to each component which has 
been allocated by the multiplexing information storage unit 104 for transferring the image data, the value of P being 
"1 " in the present embodiment. The variable "S" represents the number of different streamjd values which are used 

5 in the display image information identifier assigning table 801 , with this being "16° in the present embodiment. Finally, 
the variable °B" represents the bit rate, which is a 6Mbps' in the present embodiment. 

It should be noted here that the S_VE(x) is found by the adding the sizes of the PES packet header and the trailer 
information which are required by each PES packet, and the sizes of the transport packet header and trailer information 
part which are required by each transport packet to the size of VE(x). S_NIVT(x) is found by adding the sizes of the 

io section header and trailer header required by each section and the sizes of the transport packet header and trailer 
information part which are required by each transport packet to the size of NVT(x). S_VET, meanwhile, is found by 
adding the sizes of the section headers and the like to the size of the VET, in the same way as S_NvT(x). It should be 
noted here that in the present embodiment, all of the VETs are of the same size. A detailed description of the PES 
packet, the transport packet, and the sections is given in the documentation for MPEG 2 system standard. 

is The "lasLpts** in the stream correspondence table 1201 gives information for the time at which the final frame in 

the corresponding image data is to be reproduced as the reproduction end time. This °iast_pts" is expressed in units 
of 1/90000 of one second. In the present embodiment, the image data is composed of still images, so that the "last _pts" 
(reproduction end time information) is the same as the "first__pts a . 

The "component-tag" and "streamjd" in stream correspondence table 1201 are set at the values of the 

20 component_tag and the streamjd assigned to the corresponding image data by referring to the display image infor- 
mation identifier assigning table 801 . 

Fig. 15B shows the first stream correspondence table 1202 for the image data, while Fig. 15C shows the fifteenth 
stream correspondence table 1203 for the image data. 

It should be noted here that the time "0" which is the standard for the B first_pts" and the "last_pts° in the stream 

25 correspondence tables 1201, 1 202, and 1 203 is the time at which the data stored in the transmission data storage unit 
102 is first multiplexed into the transport stream and transmitted. 

In the present embodiment, the stream correspondence information table generating unit 111 is described as re- 
ferring to the display image information identifier assigning table B01 and writing the value of the assigned 
componenMag into the stream correspondence table, although the value of the assigned VE_component_pid in the 

30 multiplexing information table 601 may be directly written in place of the value of the VE_component_pid. 

1-2-3-5 Multiplexing Control Unit 110 (part 2) 

On receiving notification from the identifier information appending unit 112, the navigation information table gen- 

35 erating unit 113, and the stream correspondence information table generating unit 111 indicating that they have com- 
pleted their respective processes, the multiplexing control unit 110 determines the number of contents T" to be used 
as the unit for repetition. Here, put simply the number of contents used as the unit for repetition T is a total given by 
adding the number M of contents included in the transmission data 165 to the number of dummy contents, or more 
precisely is set at T where M P*S*n=T with M as the total number of contents stored in the construction information 

40 storage unit 109. As described above with reference to Formula 1 , "P" is the number of PIDs which are assigned to a 
component for transferring the image data by the multiplexing information storage unit 104, while "S" is the number of 
stream Jds. Also, "n" is the smallest integer which enables the condition M T to be satisfied. In the present embodiment, 
P=1 , S=16, and M=63, so that T=64. Note here that when the number of contents T in each repetition is greater than 
the total number of contents M, the multiplexing control unit 110 multiplexes T-M null packets of a size which is at least 

45 equal to the smallest content after first multiplexing all of the contents into the transport stream. By doing so, it is 
possible to maintain at least a predetermined interval D (at least (P*S-1 ) times the size of the smallest content) between 
the multiplexing positions of the image data and the stream correspondence table corresponding to the image data. 

The multiplexing control unit 110 uses Formula 2 below to find the length L of one cycle of the number of contents 
T in each repetition. The value L is expressed in units of 1/90000 of one second and is the length of the transport 

50 stream when multiplexing all of the contents and null packets of a size equivalent to (T-M) contents into the transport 
stream at the bit rate B stored in the multiplexing information storage unit 104. 
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Formula 2 



s 



L= 




+ { S_VE ( 0 ) +S_NVT (0) +S_VET*R} * (T-M) ] /B ] * 90000 



As described above, M and T are the total number of contents and the number ot contents in one repetition, with 
S_VE(x), S_NVT(x), S_VET t R, and B being the same as defined in Formula 1 . 

The multiplexing control unit 110 sets the content counter i at "0" and sets the multiplexing start position pointer 
wp at "0". This value of "wp" shows the time from the first information position of the contents multiplexed into the 
transport stream. 

20 The multiplexing control unit 1 1 0 next sets the value of the VET counter j at "0". The value of this VET counter j is 

then used to find the cycle number C and the content number N. The cycle number C is the integer of the quotient 
given by {i+(P*S)-1-j} T, while the content number is the remainder of {i+(P*S)-1 -j} T Following this, the multiplexing 
control unit 110 judges whether an Nth stream correspondence table VET(N) is stored in the stream correspondence 
information table generating unit 111, and if so, adds a value, which is a multiple of length L of one cycle of the number 

25 of contents T in one repetition and a number of cycles C, to the "first_pts" and "last _pts" of VET(N). 

The multiplexing control unit 110 then instructs the multiplexing unit 114 to multiplex VET(N) into the transport 
stream. In doing so, the multiplexing control unit 110 informs the multiplexing unit 114 of the multiplexing start position 
wp and the bit rate B, as well as the value of the "VE_information_component_pid" in the multiplexing information table 
601 as the PID value and the value of the "VEJd" corresponding to the content number N in the content identifier 

30 assigning table 701 as the tableJd_extension. 

When VET(N) is not stored in the stream correspondence information table generating unit 111, the multiplexing 
controhunit 110 instructs the multiplexing unit 114 to multiplex a null packet with the same size as S VET, and informs 
the multiplexing unit 114 of the multiplexing start position wp and the bit rate B. 



After instructing the multiplexing unit 114 to perform multiplexing, the multiplexing control unit 110 calculates the 



35 multiplexing start position wp using the equation wp=wp+S_VET/B. After this, the multiplexing control unit 110 adds 
■1" to the value of the VET counter j and judges whether the VET counter j coincides with the value of the number of 
repeated multiplexing R in the stream correspondence table. When the values match, the multiplexing control unit 110 
recalculates the number of cycles C and the contents number N, before continuing with the multiplexing process for 
VET(N). 

On judging that the values do not match, the multiplexing control unit 110 calculates the number of cycles C and 
the contents number N according to the method described above and judges whether there is a content with the content 
number N stored in the identifier information appending unit 112 or in the navigation information table generating unit 
1 1 3. On judging that such a content is being stored, the multiplexing control unit 110 instructs the multiplexing unit 114 
to multiplex VE(N). At this point, the multiplexing control unit 110 informs the multiplexing unit 114 of the values of the 
4$ multiplexing start position wp, the bit rate Bv(N) ( the PID, and the streamjd. Here, to find the values of the PID and 
the streamjd, the multiplexing control unit 110 fetches the values of the PID and of the streamjd from "PID" and the 
"stream_id" assigned to the image data whose "VE Jd" is "N" from the display image information identifier assigning 
table 801 . On the other hand, the multiplexing control unit 1 1 0 calculates the bit rate Bv(N) according to Formula 3 below. 



The symbols in the above Formula 3 are the same as those in Formula 1. 

The multiplexing control unit 110 also instructs the multiplexing unit 114 to multiplex NVT(N). In doing so, the 
multiplexing control unit 110 informs the multiplexing unit 114 of the values of the multiplexing start position wp, the bit 
rate Bn(N), the PID, and the tableJd_extension. Here, to find the value of the PID, the multiplexing control unit 110 



so 



Formula 3 



bit rate Bv(N)={S_VE(NrB}/{S_VE(N)+S_NvT(N)} 
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refers to the multiplexing information storage unit 104 and extracts the PID which has been assigned to the component 
assigned to the transfer of the navigation information. To find the value of the tablejd_extension, the multiplexing 
control unit 1 1 0 extracts the value of °NE_id B assigned to the contents identifier N from the content identifier assigning 
table 701 . The multiplexing control unit 11 0 ; calculates the bit rate Bn(N) according to Formula 4 given below. 

5 

Formula 4 

Bit rate Bn(N) = {S_NVT(N)*B}/{S_VE(N)+S_NVT(N)} 

10 

The symbols in the above Formula 3 are the same as those in Formula 3. 

The multiplexing control unit 110 next finds the multiplexing start position wp according to the formula 
1S [wp = wp + {S_VE(N)+S_N VT(N)}/B]. 

When content N is not stored, the multiplexing control unit 110 instructs the multiplexing unit 114 to multiplex a 
null packet of a size given as S_VE(0)+SJslVT(0). In doing so, the multiplexing control unit 110 informs the multiplexing 
unit 1 1 4 of the multiplexing start position wp. 
20 While the above explanation gives the size of a null packet to be multiplexed as the combined size of S_VE(0) 

and S_NVT(0) for content number "O", the size of the null packet may instead be set at a size S_VE(k) + S_NVT(k) 
where this represents the smallest combined size out of all of the contents. 

The multiplexing control unit 110 next finds the multiplexing start position wp according to the formula 

25 

[wp = wp + {S_VE(0)+S_NVT(0)}/B]. 

The multiplexing control unit 110 next adds "I" to the value of the content counter i, recalculates the value of the 
VET counter j, and repeats the processing from the multiplexing of VET(N) onwards. 

30 

1-2-3-6 Multiplexing Unit 114 

The multiplexing unit 114 multiplexes the transmission data 165 shown in Fig. 3 into an MPEG2 transport stream. 
Figs. 16 and 17 show mode! representations of multiplexed streams where identification information has been added 

35 to the data shown in Fig. 3. This is described in detail below. 

When instructed by the multiplexing control unit 110, the multiplexing unit 114 multiplexes data into an MPEG 2 
transport stream using a method which has been standardized according to MPEG2 system standards. On receiving 
instructions from the multiplexing control unit 110 to multiplex a stream correspondence table VET(N), the multiplexing 
unit 114 reads the stream correspondence table VET(N)from the stream correspondence information table generating 

40 unit 111 and multiplexes it into the transport stream at a position starting from the indicated multiplexing start position 
wp, using the indicated PID, table_id_extension, and bit rate B. On receiving an indication from the multiplexing control 
unit 110 to multiplex the image data VE(N), the multiplexing unit 114 reads the image data which has been appended 
with the corresponding identifier from the identifier information appending unit 112 and multiplexes the image data into 
the transport stream at a position starting from the indicated multiplexing start position wp, using the indicated PID, 

45 stream id, and bit rate Bv(N). On receiving an indication from the multiplexing control unit 11 0 to multiplex the navigation 
information NVT(N), the multiplexing unit 114 reads the navigation information table from the navigation information 
table generating unit 1 1 3 and multiplexes it into the transport stream at a position starting from the indicated multiplexing 
start position wp, using the indicated PID, table_id_extension, and bit rate Bn(N). Also, on receiving an indication from 
the multiplexing control unit 110 to multiplex a null packet, the multiplexing unit 114 multiplexes a null packet of the 

so indicated size at a position starting from the multiplexing start position wp at the indicated bit rate. 

The multiplexing unit 114 multiplexes the PCR at the front of the generated transport stream with the initial value 
■0", using the PCR_PID indicated by the multiplexing control unit 110. 

Fig. 16 shows an example of a transport stream generated by the multiplexing unit 114. Here, the 63 contents 
stored in the transmission data storage unit 1 02 have been multiplexed into this transport stream 1 701 . These 63 sets 

55 of image data have been assigned the values •0x0084' shown in the multiplexing information table 601 as their PID, 
with each set of image data having been assigned a value which has been cyclically incremented between *0xe0* and 
*0xef. 

Each stream correspondence table VET(IM) has been assigned the value B Ox0083 B given in the multiplexing infor- 
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mation table 601 as its PID, and a value each to the image data identifier °VE_id' as its tablejd_extension. As shown 
in Fig. 1 6, one stream correspondence table VET(N) is multiplexed for each set of image data VE(N). Accordingly, the 
number of repeated multiplexing R for the stream correspondence table is "1 ". 

The sixty-three navigation information tables NE(0) to NE(62) are multiplexed by the multiplexing unit 114 having 

s been each assigned the value "0x0082" given in multiplexing information table 601 as their PID, and the value of the 
navigation information identifier "NE_id" as their table_id_extension. PCRs 1702, which include standard information 
for time, are also multiplexed into the transport stream. 

As one example, the transmission data 165 shown in Fig. 3 extends between the stream correspondence table 
VET(1 5) to the null packet 1705, as shown in Fig, 3. 

10 Each stream correspondence table VET(N) in the transport stream 1701 is multiplexed at a position at the equiv- 

alent of fifteen sets of image data ahead of the corresponding image data VE(N). Since each set of image data is 
cyclically assigned one of sixteen stream Jds, no image data which has the same PID and streamjd as image data 
VE(N) will be multiplexed between the stream correspondence table VET(N) and the corresponding image data VE 
(N). As a result, the data reception apparatus 121 is able to extract the desired image data VE(N) from the transport 

fS stream by first obtaining the stream correspondence table VET(N) and then separating the first set of image data in 
the transport stream which has been assigned the indicated PID and streamjd, out of the many sets of image data 
with this PID and streamjd. 

As one example, there is no image data with the PID "0x0084" and the streamjd °0xe0' between the stream 
correspondence table VET(16) 1703 and the image data VE(16) 1704. Accordingly, despite there being four sets of 

20 image data VE(0), VE(16), VE(32), and VE(48) with the same PID "0x0084" and streamjd B 0xe0°, the data reception 
apparatus 121 will separate only the first set of image data with the indicated PID and streamjd which appears after 
the stream correspondence table VET(16) 1703, which means that the desired image data VE(16) will be obtained. 

The transport stream 1701 is also composed so that data equivalent to fifteen contents is multiplexed between 
each stream correspondence table VET (N) and its corresponding image data VE(N). Accordingly, it can be ensured 

25 that the time D taken from the appearance of the stream correspondence table VET(N) to the appearance of the 
corresponding image data VE(N) is at least the time taken by the transmission of fifteen contents of the smallest size. 
Accordingly, if the data reception apparatus 121 can perform the necessary processes for the interpretation of the 
stream correspondence table and the preparation for separating the image data within this time period D, proper re- 
production of the desired image data can be ensured. In the present example, a null packet 1705 whose size is equiv- 

30 alent to one content has been multiplexed into the transport stream 1 701 to ensure that time D is maintained at a value 
equivalent at least the transmission time of fifteen contents, even at a part of the transport stream near the end of a 
transmission cycle. By doing so, it can be ensured that a time interval which is equivalent to the transmission of a least 
fifteen of the smallest contents is present, even when a stream correspondence table VET(N) and its corresponding 
image data VE(N) are in different transmission cycles, such as VET(0) 1706 and VE(0) 1707 in Fig. 16. 

25 Fig. 17 shows an example of the transport stream generated by the multiplexing unit 114 when the number of 

repeated multiplexing R for the stream correspondence tables is "16". 

The transport stream 1 711 is constructed so that each stream correspondence table VET(N) is multiplexed sixteen 
times between a positbn which is the equivalent of fifteen contents ahead of the corresponding image data VE(N) and 
the multiplexing start position of this image data VE(N). As a result, the data reception apparatus 121 first obtains the 

40 stream correspondence table and, in reproducing the corresponding image data VE(N), can reproduce the desired 
image data faster the shorter the time D between the stream correspondence table VET(N) and the corresponding 
image data. However, if the time D is reduced, the data reception apparatus 121 has to interpret the stream corre- 
spondence table and perform the necessary preparations for the separation of the image data faster. Here, if each 
stream correspondence table is repeatedly multiplexed, as shown in the transport stream 1711, the data reception 

45 apparatus 121 will be able to obtain the stream correspondence table from a position which is close to the image data 
when the load of the data reception apparatus 121 is light, allowing high-speed reproduction, or from a position which 
is further from the image data when the load of the data reception apparatus 121 is great. By performing such control, 
proper reproduction of the image data can be maintained. 

On generating a transport stream, such as transport stream 1701 shown in Fig. 16, the multiplexing unit 114 outputs 

50 the stream in order to the transmission unit 106. 

1-2-4 System Information Table Generating unit 105 

The system information table generating unit 105 refers to the multiplexing information storage unit 104 and gen- 
55 erates the NIT (Network Information Table), the EIT (Event Information Table), the SDT (Service Description Table), 
the PAT (Program Association Table), and the PMT (Program Map Table). These tables compose the program speci- 
fication information which is used by the data reception apparatus 121 in selecting a program. 

On being instructed by the multiplexing control unit 110, the system information table generating unit 105 refers 
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to the multiplexing information storage unit 104 and generates the NIT, the EIT, the SDT, and the PAT in accordance 
with DVB-SI standard and MPEG2 system standard. These tables include information which is required by the data 
receptbn apparatus 121 to select the events which are composed of the data stored in the transmission data storage 
unit 102. 

5 The NIT stores information which relates to the transfer path for each transport stream transmitted from a network 

identified as the specified network. An example, NIT 1301, of the NIT generated by the system information table gen- 
erating unit 105 is shown in Fig. 18A. In this example, the transport stream identified by the transport_stream_id 
"0x0001 " for the originaljietworkjd "0x0001 " is transmitted on the network identified by the networkjd "0x0001 with 
the "transfer preface" expressing the frequency and modulation method of the transmission. 

10 The SDT stores information, such as service names, for each service included in a specified transport stream. An 

example, SDT 1302, of the SDT generated by the system information table generating unit 105 is shown in Fig. 18B. 
In this example, the service identified by the service id value "0x0001 ° in the transport_stream_id "0x0001 ' is included, 
with information such as the service names being written into the column headed "Service name and other information". 
The EIT stores information, such as event names, starting times, and ending times, for each of the events in a 

is specified service. An example, EIT 1 303, of the EIT generated by the system information table generating unit 105 is 
shown in Fig. 18C. In this example, the event identified by the eventjd "0x0001" on the service identified by the 
servicejd "0x0001" is included, with information such as the event name being written into the column headed 'Event 
name and other information". 

The PAT includes information for the PIDs of the PMT (Program Map Table) for each program included in a specified 

20 transport stream. An example, PAT 1401, of the PAT generated by the system information table generating unit 105 is 
shown in Fig. 1 9. In this example, the program identified by the program_no "0x0001 " in the transport stream with the 
transport_stream_id "0x0001" is included, with the PID of this PMT being given as °0x0080". Here, the program_no 
matches the servicejd, and a "program" is equivalent to an "event". 

The system information table generating unit 105 refers to the multiplexing information storage unit 104, the mul- 

2£ tiplexing control unit 1 1 0, and the construction information storage unit 1 09 and generates, in accordance with MPEG2 
system standards, the PMTs corresponding to the multiplexed programs which use the image data stored in the trans- 
mission data storage unit 102. An example of a PMT generated by the system information table generating unit 105 
is shown in Fig. 20. In this example, "program_number" is a value showing the program number of a program in which 
transmission data is multiplexed, with the value "0x0001 " of the "servicejd" in the multiplexing information table 601 

30 being extracted and written in as this item. 

The "PCR_PID" in Fig. 20 is a value showing the PID of the packet which includes the clock information (PCR) 
which is used as the standard for decoding the present program. In the present example, the value "0x0081" of the 
"PCR_PID" in multiplexing information table 601 is extracted and is written into this item. 

The "Entry_Descriptor" in Fig. 20 is the descriptor which includes information for the identifier of an entry content 

35 which is the first to be reproduced when the present program is selected. An example of this "Entry_Descriptor" is 
shown in Fig. 21 A. In this example, the "descriptorjag" is an identifier showing the type of descriptor, with this value 
being given a value (here, "0x98") which is predetermined for an "Entry_DescriptorV 

In Fig. 21 A, the "entry__VDjd", the "entry_AEjd", and the "entry_NE_id" show the values of the identifiers which 
respectively identify the image data, audio data, and navigation information which compose the entry content. The 
system information table generating unit 1 05 refers to the entry information 502 in the construction information storage 
unit 109 and obtains the content number "5" of the entry content, before referring to the content identifier assigning 
table 701 of the multiplexing control unit 110 and extracting the value "0x0005" of the "VEjd", the value "-" of the 
"AE_id", and the value "0x0005" of the "NE_id" corresponding to the content number "5'. The system information table 
generating unit 105 then writes the respective values into the "entry_VE jd", the "entry_AE_id", and the "entry_NEjd\ 

45 The list table 1502 in the PMT 1501 has a column "PID" which shows the values of the PIDs which identify each 

of the components which compose the present program, a column "stream type" which shows the type of data trans- 
ferred in each component, and a "descriptor" column which shows information for the descriptors which are linked to 
each component. 

For components which are used to transfer navigation information, the system information table generating unit 
50 1 05 first extracts the value "0x0082" corresponding to the "NE_component_pid" from the multiplexing information table 
601 and writes this into the "PID" column of the PMT 1501, before writing in the value "0x05" as the "stream type", 
showing that the type of data transferred by this component is section data. The system information table generating 
unit 105 also writes NE_Component_Descriptor into the "descriptor" column showing that this component is used to 
transfer navigation information. An example of an "NE_Component_Descriptor' ts shown in Fig. 21 B. In this example, 
a value (here, '0x99") which is predetermined for an 1 NE_Component_Descriptor" is written into the descriptorjag. 

The system information table generating unit 105 then extracts a value "0x0083" corresponding to the 
"VE_information_component - pid" from the multiplexing information table 601 and writes it into the "PID" column of the 
list table 1502, before writing the value "0x05", showing that the type of data to be transferred in this component is 
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section data, into the "stream_type n column of list table 1 502. The system information table generating unit 105 also 
writes in VEJnformation_Component_Descriptor, showing that this component is used to transfer a stream corre- 
spondence table, into the "descriptor" column of the list table 1502. An example of this 
"VEJnformation_Conriponent_Descriptor* is shown in Fig. 21 C. In this example, the value (here, "0x9a n ) which is pre- 

5 determined for a "VE Jnformation_Component_Descriptor" is written in as the "descriptorjag". 

The system information table generating unit 105 then extracts the value "OxOOSA" corresponding to the 
°VE_component_pid" from the multiplexing information table 601 for the components used for transferring image data 
and writes the value as the "PID" in the list table 1502. The system information table generating unit 105 also writes 
the value °0xO2 B into the "stream_type n column showing that the type of data transferred in this component is a video 

10 stream, and writes in 'stream_identifier_descriptor" into the "descriptor" column showing the value of the component 
tag of this component. An example of a n stream_identifier_descriptor" is shown in Fig. 21 D. Here, a value (here, "0x52") 
which is predetermined for a "stream_idenfifier_descriptor" is written into the "descriptor tag". Finally, the system in- 
formation table generating unit 105 refers to the display image information identifier assigning table 801 in the multi- 
plexing control unit 110 and extracts the value "0x00" of the component_tag assigned to the component whose "PID" 

is is "0x0084" and writes this into the "component_tag". 

1-2-5 Transmission Unit 106 

The transmission unit 106 includes a scheduler, and is activated by the multiplexing control unit 110 at a prede- 
20 termined time before the transmission start time of an event, such as five minutes before transmission. When the 
transmission start time is reached, the transmission unit 106 repeatedly multiplexes information such as the NIT PAT, 
PMT, SDT, and EIT generated by the system information table generating unit 105 into the transport stream outputted 
by the multiplexing unit 114 at a predetermined interval using predetermined PIDs in accordance with DVB-SI standard 
and MPEG2 system standard. The transmission unit 106 then performs modulation and other processes, before trans- 
25 mitting the data to a plurality of data reception apparatuses 1 21 . 

Fig. 22 gives a model representation of a multiplexed transport stream 1801. In this example, the NIT 1802, the 
PAT 1 803 : the PMT 1 804, the SDT 1 805, and the EIT 1 806 have been additionally multiplexed into the transport stream 
1706 multiplexed by the multiplexing unit 114. 

30 1 -2-6 Operation of the Data Transmission Apparatus 101 

The following is a description of the operation of the data transmission apparatus 101 in the present embodiment, 
with reference to Figs. 23 through 25. 

The multiplexing control unit 110 first generates the identifier assigning table which assigns a VE_id and an NE_id 
-35 for each content number (S1902). Next, the multiplexing control unit 110 generates the display image information 
identifier assigning table 801 (S1904), before instructing the identifier information appending unit 112 to append the 
identifier information, instructing the navigation information table generating unit 11 3 to generate the navigation infor- 
mation table, and instructing the stream correspondence information table generating unit 111 to generate the stream 
correspondence table. 

40 The identifier information appending unit 112 appends image data identifiers to the private area of the bit stream 

of image data stored in the presentation information storage unit 107 and stores the appended data. After appending 
identifiers to every set of image data, the identifier information appending unit 112 notifies the multiplexing control unit 
1 1 0 of the completion of its processing (S1 906). 

The navigation information table generating unit 113 generates navigation information tables from the navigation 
45 information stored in the navigation information storage unit 108. After completing the generation of all navigation 
information tables, the navigation information table generating unit 113 notifies the multiplexing control unit 110 of the 
completion of its processing (S1908). 

The stream correspondence information table generating unit 111 refers to the display image information identifier 
assigning table B01 generated by the multiplexing control unit 110 and generates the stream correspondence tables. 
so On completing the generation of all of the stream correspondence tables, the stream correspondence information table 
generating unit 111 notifies the multiplexing control unit 110 of the completion of its processing (S1910). 

The system information table generating unit 105 then generates the various system information tables, such as 
the NIT, the SDT, the EIT, the PAT, and the PMT (S1912). 

The multiplexing control unit 110 determines the number of contents T in one repetition when the contents are 
55 multiplexed into a transport stream (S1914). Here, the multiplexing control unit 110 calculates the length L of one cycle 
composed of T contents in units of one ninety-thousandth of one second (this being the length of the transport stream 
when all contents plus a null packet of a size equivalent to (M-T contents) is multiplexed at the bit rate B stored in the 
multiplexing information storage unit 104)(S1916). The multiplexing control unit 110 then informs the multiplexing unit 
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1 1 4 of the PCR_PI D and instructs the multiplexing unit 1 1 4to multiplex the PCR (S1 918). Following this, the multiplexing 
control unit 110 sets both the content counter i and the multiplexing start position pointer wp at "0" (S2002). 

The multiplexing control unit 110 then sets the VET counter j at "0" (S2004). The multiplexing control unit 110 also 
finds the number of cycles C and content number N. Here, the number of cycles is given as the quotient (integer part) 
5 of the sum {i+(P*S)-1 -j}, while the content N is given as the remainder (integer) (S2006). 

The multiplexing control unit 110 then judges whether the stream correspondence table VET(N) is stored in the 
storage area of the stream correspondence information table generating unit 1 1 1 (S2008), and if so, adds a value given 
as C*L to the values of first_pts and last_pts of VET(N) (S2010). 

The multiplexing control unit 110 instructs the multiplexing unit 114to multiplex the stream correspondence table 
10 VET(N) into the transport stream, and informs the multiplexing unit 114 of the multiplexing start position wp, the bit rate 
B, the PID, and the table_id_extension (S201B), before proceeding to step S2014. 

When the multiplexing control unit 110 judges in step S2008 that the stream correspondence table VET(N) is not 
stored in the stream correspondence information table generating unit 111, the multiplexing control unit 110 instructs 
the multiplexing unit 114 to multiplex a null packet which is the same size as S_VET, at the same time informing the 
is multiplexing unit 114 of the multiplexing start position wp and the bit rate B. The multiplexing unit 114then multiplexes 
a null packet into the transport stream (S2108) and the processing proceeds to step S2014. 

In step S2014, the multiplexing control unit 110 calculates the multiplexing start position wp as wp=wp + {S_VET/ 
B} and adds "1 " to the value of the VET counter "1" (S20 15). The multiplexing control unit 110 then compares the value 
of the VET counter j with the value of the number of repeated multiplexing R of the stream correspondence table VET 
20 (N) (S2016). Here, when j=R, the processing proceeds to S21 20, while when j<R the processing returns to step S2006. 

In step S2102, the multiplexing control unit 110 sets the number of cycles C at the quotient (integer part) of i/T, 
and sets the content number N at the remainder (integer). Following this, the multiplexing control unit 110 refers to the 
content identifier assigning table in the construction information storage unit 109 and judges whether a content with 
this content number N is present (S2104). If so, the multiplexing control unit 110 instructs the multiplexing unit 114 to 
25 multiplex the bit stream of the image data VE(N). At this point, the multiplexing control unit 110 calculates the bit rate 
Bv(N) and informs the multiplexing unit 114 of this bit rate Bv(N), together with the multiplexing start position wp and 
the values of the "PID" and the "streamjd" which are written in the display image information identifier assigning table 
801 . The multiplexing unit 114 then multiplexes this image data VE(N) into the transport stream (S2106). 

The multiplexing control unit 110 then instructs the multiplexing unit 114 to multiplex the navigation information 
so table NVT(N). In doing so, the multiplexing control unit 110 calculates the bit rate Bn(N) and informs the multiplexing 
unit 114 of this bit rate Bn(N), the multiplexing start position wp, the PID, and the table_id_extension. The multiplexing 
unit 114 then multiplexes the navigation information table NVT(N) into the transport stream (S2108). 

The multiplexing control unit 110 then recalculates the multiplexing start position according to the formula 

55 

wp = wp + {S_VE(N)+S_NVT(N)}/B (S21 10). 



The multiplexing control unit 110 then adds "1 " to the content counter i (S211 2), and the processing returns to S2004. 
When the multiplexing control unit 110 judges in step S2104 that there is no content with the content number N, 

40 the multiplexing control unit 110 instructs the multiplexing unit 114 to multiplex a null packet of a size given as S_VE 
(N) + S_NVT(N), while informing the multiplexing unit 11 4 of the multiplexing start position wp and the bit rate B. The 
multiplexing unit 114 then multiplexes a null packet of the indicated size into the transport stream (S2114). 

The multiplexing control unit 110 recalculates the multiplexing start position wp according to the formula wp = wp 
+ {S_VE(0)+S_NVT(N)}/B (S2116) and the processing returns to S2112. 

45 When executing the above processing, the NIT, the RAT, and other tables will be multiplexed into the multiplexed 

stream shown in Fig. 1 6 for an example where the number of repeated multiplexing R for each stream correspondence 
table VET(N) is "1", or into the multiplexed stream shown in Fig. 17 for an example where the number of repeated 
multiplexing R is "16", so that a transport stream such as that shown in Fig. 22 will be transmitted. 

50 1-2-7 Summary 

As described above, the data transmission apparatus 101 of the present embodiment assigns identifiers to the 
image data and navigation information which compose each content and multiplexes them into a transport stream 
which it transmits repeatedly. 

55 Here, identifiers for image data and navigation information of contents connected by hyperlinks, supplementary 

image information for displaying menus and the like, and script for performing switches of display are included in the 
navigation information. As a result, the data reception apparatus 121 can selectively extract and reproduced contents, 
thereby realizing an interactive display which uses only a one-directional communication path. 
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1-2-8 Additional Information 
1-2-8-1 

s It should be noted here that while the above embodiment has described the case where the image data is composed 

ot still images, it is also possible for the image data to be moving pictures (video). When the image data is video, 
Formula 1 used for calculating the "first _pts B and 'last_pts p , Formula 2 used for calculating the length L of the stream, 
Formula 3 used for calculating the bit rate Bv(N) assigned to the image data Bv(N), Formula 4 used for calculating the 
bit rate Bn(N) assigned to the navigation information table NVT(N), and the formula used by the multiplexing control 

10 unit 1 1 0 to recalculate the multiplexing start position wp after the multiplexing of the image data VE(N) and the navigation 
information table NVT(N) are changed to the formulas given below. 

When the image data is video, the bit rate Bv(N) assigned to the image data VE(N) is decided by estimating the 
increase when converting the bit rate which is predetermined for a video elementary stream to a transport stream. 
Here, the navigation information table NVT(N) is assigned a remaining bit rate given by subtracting the bit rate Bv(N) 

is assigned to the video data VE(N) from the overall bit rate. 

When doing so, the first^pts 0 of the image data VE(N) is calculated according to Formula 5 below 
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Formula 5 



f irst_pts (N) 

= [^{MAX(S_VE(x) /Bv(x) ,S_NE(x) /(B-Bv(x) ) + ( S_VET*R/B) } 

30 + S_VE_FIRST (N) /Bv ( x ) + ( S_VET *R/B ) } ] * 90000 

Mere, Bv(x) is the bit rate assigned to the image data VE(x), S_VE_FIRST(N) is the size ot the first frame of the 
image data VE(x) when converted into the transport stream in accordance with MPEG2 system standard, and MAX 
35 {A,B} represents the largest values of A and B, respectively. 

For video, the "last_pts" does not match the "first_pts M . Here, the °last_pts" can be found according to Formula 6 
below. 



Formula 6 

last_pts(N)=first _pts(N)+{(N_FFtAME(x)/Frame_per_sec)*90000} 

Here, N_FFtAME(x) is the number of frames in video data VE(x), while Frame_per_sec is the number of frames 
45 reproduced in one second (which can be 29.97 for NTSC standard, for example). 

When doing so for a video image, the multiplexing control unit 110 informs the multiplexing unit 1 14 of VE(x) and 
NE(x), before recalculating the multiplexing start position wp according to Formula 7 below. 



Formula 7 

wp = wp + MAX(S_VE(x)/Bv(x), S_NE(x)/(B-Bv(x)) ) 

1-2-8-2 

It should be noted here that the data transmission apparatus 101 is constructed so that the multiplexing unit 114 
successively generates the transport stream 1701 during the transmission of an event, although the multiplexing unit 
1 1 4 may generate a transport stream of one cycle length L and store it beforehand, so that when the transmission unit 
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1 06 transmits to the data reception apparatus 121, this transport stream is repeatedly read and repeatedly transmitted 
having been subjected to predetermined processing. 



In the present embodiment, the corresponding sets of image data and navigation intormation are multiplexed at 
the same time, although this need not be the case. As described above, the navigation information table and the 
corresponding image data are separated from each other, so that they may be multiplexed at different times. 

10 1-3 Data Reception Apparatus 121 

As described above with reference to Fig. 1 , the data reception apparatus 121 interactively selects contents from 
the MPEG2 transport stream transmitted by the data transmission apparatus 101 in accordance with user operations 
and reproduces them. 

15 

1-3-1 Reception Unit 122 

The reception unit 1 22 receives the MPEG2 transport stream which corresponds to the transport stream identifier 
indicated by the reception control unit 126, and outputs it to the TS decoder unit 123. 



1-3-2 TS Decoder Unit 123 

The TS decoder 1 23 includes a filter condition storage unit 1 31 for storing the filter conditions set by the reception 
control unit 126, and operates in accordance with these filter conditions so as to only separate image data or audio 

25 data with a specified identifier from the transport stream outputted by the reception unit 1 22. The TS decoder unit 1 23 
outputs the separated data to the AV decoder unit 124. The TS decoder unit 123 also separates table data with a 
specified identifier and outputs the table data to an area maintained in the received data storage unit 1 25, in accordance 
with the identifier. The TS decoder unit 123 separates a PCR (standard clock information) with the specified identifier 
and outputs it to the AV decoder unit 124. Here, the filter condition storage unit 1 31 is capable of simultaneously storing 

so a plurality of filter conditions, and the TS decoder unit 123 is capable of simultaneously performing a plurality of sep- 
arating operations. 

Figs. 26A and 26B show examples of the fitter condition tables stored in the filter condition storage unit 131 . Each 
line in filter condition table 2201 is one filter condition. The filter identification column" 2202 is used for recording 
numbers which identify each filter condition. The "start/stop" column 2203 is set so that the entry 'start' denotes the 

55 started state of a filter condition, while the entry "stop'' denotes the stopped state of a filter condition. The TS decoder 
unit 1 23 executes separating processes based on the filter conditions in the started state, and does not prelorm sep- 
arating based on filter conditions in the stopped state. The "PID" column 2204 is used to record the value of the PID 
of the data separated by each filter condition. The "streamjd" column 2205 is used to record the value of the streamjd 
of the data separated by each filter condition. The O table_id_extension" column 2206 is used to record the value of the 

*o table_id_extension of the data separated by each filter condition. When the entries in the "PID 0 column 2204, the 
"streamjd" column 2205, and the "table jd_extens ion" column 2206 are all set the value "-", unconditional separating, 
which is to say separating regardless of the value of the identifiers, will be performed. Finally, the "output destination" 
column 2207 is used to record the output destination to which the separated data is to be outputted. 



The line corresponding to the filter identification number "0" in the filter condition table 2201 shows the filter con- 



45 dition for image data. The entry in the "output destination" column 2207 for this line indicates the AV decoder unit 1 24, 
with it not being possible to set an entry in the "table jd_extension" column 2206. The entries in the "PID" column 2204 
and in the "streamjd" column 2205 are set at the values of the PID and streamjd of the image data which is to be 
separated by the reception control unit 1 26. 

The line corresponding to the filter identification number "1 " shows the filter condition for audio data. The entry in 

50 the "output destination" column 2207 for this line indicates the AV decoder unit 124, with it not being possible to set 
an entry in the "table Jd_extension" column 2206. The entries in the "PID" column 2204 and in the "streamed" column 
2205 are set at the values of the PID and streamjd of the audio data which is to be separated by the reception control 
unit 126. 

The lcne corresponding to the filter identification number "2" in the filter condition table 2201 shows the filter con- 
55 dition for the stream correspondence table VET. The entry in the "output destination" column 2207 for this line indicates 
the stream correspondence information table storage unit 1 32, with it not being possible to set an entry the "streamjd" 
column 2205. The entries in the "PID" column 2204 and in the table jd_extension' column 2206 are set at the values 
of the PID and table Jd_extension of the stream correspondence table which is to be separated by the reception control 
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unit 126. 



The line corresponding to the fitter identification number "3° in the filter condition table 2201 shows the filter con- 
dition for the navigation information table. The entry in the "output destination" column 2207 for this line indicates the 
navigation information table storage unit 133, with it not being possible to set an entry the "streamjd" column 2205. 
s The entries in the "PID" column 2204 and in the "tablejd_extension" column 2206 are set at the values of the PID and 
table_id_extension of the navigation information table which is to be separated by the reception control unit 1 26. 

The entry in the "start/stop" column 2203 for each filter condition is set at "start' or "stop" by the reception control 
unit 126 to set the separating process of the TS decoder unit 123 into a started state or stopped state for each filter 
condition. 

10 In addition to the information described above, the filter condition storage unit 131 also stores filter conditions for 

the system information tables, such as the NIT, the SDT, the EIT, the PAT, and the PMT, and the PGR (standard clock 
information). These conditions have not been illustrated. 

When the filter condition for image data corresponding to filter identification number "0" and the condition for audio 
data corresponding to filter identification number "1" are set in the stopped state in the filter condition table 2201 by 

*5 the reception control unit 1 26, the TS decoder unit 1 23 does not separate image data or audio data. 

Here, suppose that the filter condition for the stream correspondence table VET corresponding to fitter identification 
number "2" has been set by the reception control unit 126 so that the value in the "PID" column 2204 is "0x0083°, the 
value in the "table id extension" column 2206 is "0x0005", and the started state is set in the "start/stop" column 2203. 
In this case, the TS decoder unit 123 separates the stream correspondence table VET(5) from the transport stream 

20 1801 (shown in Fig. 22) transmitted from the transmission unit 106, in accordance with this filter condition. The TS 
decoder unit 1 23 stores the separated stream correspondence table VET(5) in the stream correspondence information 
table storage unit 132 and notifies the reception control unit 126. Here, the content of VET(5) is as shown in Fig. 15A 
Next, suppose that the filter condition for the navigation information table NVT corresponding to filter identification 
number "3" has been set by the reception control unit 126 so that the value in the "PID" column 2204 is "0x0082", the 

25 value in the 1ab!ejd_extension" column 2206 is "0x0005", and the started state is set in the "start/stop" column 2203. 
In this case, the TS decoder unit 1 23 separates the navigation information table NVT(5) from the transport stream 1 801 
(shown in Fig. 22) transmitted from the transmission unit 1 06, in accordance with this filter condition. The TS decoder 
unit 123 stores the separated navigation information table NVT(5) in the navigation information table storage unit 133 
and notifies the reception control unit 1 26. Here, the content of the navigation information table NVT(5) is as shown in 



Next, in filter condition table 2208, suppose that the filter condition for the image data corresponding to filter iden- 
tification number "0" has been set by the reception control unit 126 so that the value in the "PID" column is "0x0084", 
the vaiue in the "stream_id" column is "0xe5", and the started state is set in the "start/stop" column. In this case, the 
TS decoder unit 123 separates the image data VE(5), the image data VE(21), the image data VE(37), and the image 

55 data VE(53) in order from the transport stream 1801 (shown in Fig. 22) transmitted from the transmission unit 106, in 
accordance with this filter condition. The TS decoder unit 123 outputs the separated sets of image data to the AV 
decoder unit 124. Here, out of these four sets of image data, the first set of image data to be separated will depend 
on the timing at which the reception control unit 126 sets the started condition for the filter condition. Also, by setting 
the stopped condition at the proper timing, the reception control unit 126 can have the TS decoder unit 123 separate 

40 only the first out of these four sets of image data and output it to the AV decoder unit 124. 

1-3-3 AV Decoder Unit 124 

The AV decoder unit 1 24 includes a clock unit which is not illustrated. This clock unit is synchronized to a standard 
45 time using the value of the PCR outputted by the TS decoder unit 1 23, and is used to measure time which is used as 
the standard for synchronized decoding of image data and audio data. 

On receiving image data and/or audio data from the TS decoder unit 123, the AV decoder unit 124 reads the 
identifier of the image data and/or audio data written in the private area, in accordance with an indication from the 
reception control unit 126, and notifies the reception control unit 126 of the identifiers). Next, the AV decoder unit 124 
so decodes the image data and/or audio data in predetermined units in accordance with an indication from the reception 
control unit 1 26 and outputs the decoded data to the reproduction unit 1 28 in synchronization with the clock unit, before 
informing the reception control unit 126 of the completion of the decoding. 

1-3-4 Construction of the Received Data Storage Unit 125 



The received data storage unit 125 can be composed of RAM (Random Access Memory), for example, and is 
provided with a stream correspondence information table storage unit 132 : a navigation information table storage unit 
1 33, and a system information table storage unit 1 34. 
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The stream correspondence information table storage unit 132 stores stream correspondence tables which have 
been separated by the TS decoder unit 123. The navigation information table storage unit 1 33 stores navigation infor- 
mation tables which have been separated by the TS decoder unit 1 23. The system information table storage unit 1 34 
stores the system information tables, such as the NIT, the SDT, the EIT the PAT, and the PMT, which have been 

5 separated by the TS decoder unit 123. 

1-3-5 Signal Reception Unit 127 

The signal receptbn unit 127 receives signals, such as remote controller operations made by a user, and informs 
to the reception control unit 126 of the received signals. 

1-3-6 Reproduction Unit 128 

The reproduction unit 128 superimposes graphics information included in the navigation information table outputted 
*5 from the reception control unit 1 26 and image data decoded by the AV decoder unit 124 in accordance with indications 
from the receptbn control unit 126. The reproduction unit 128 outputs this combined image to the display unit 129. 
The reproduction unit 128 also outputs audio data decoded by the AV decoder unit 124 to the audb output unit 130. 

1-3-7 Display Unit 129 

20 

The display unit 1 29 can be realized by a CRT (Cathode Ray Tube) or liquid crystal display, and is used to display 
the images outputted by the reproduction unit 1 28. Examples of such display are the contents 1 51 , 1 52, and 1 53 shown 
in Fig. 1. 

25 1-3-8 Audio Output Unit 130 

The audio output unit 1 30 can be realized by a speaker, and is used to output the audio signal outputted by the 
reproduction unit 128. 

so 1-3-9 Construction of the Reception Control Unit 126 

The receptbn control unit 126 controls the reception unit 122 and has it receive a desired transport stream. On 
receiving a user operation signal via the signal reception unit 1 27, the reception control unit 1 26 refers to the navigation 
information table presently stored in the navigation information table storage unit 133 and sets the filter condition for 
55 the next navigation information table and the filter condition for the stream correspondence table for obtaining the 
image data in the filter condition storage unit 1 31 of the TS decoder unit 1 23. The reception control unit 1 26 then refers 
to the stream correspondence table which has been newly separated by the TS decoder unit 1 23 and stored in the 
stream correspondence informatbn table storage unit 132, and sets the filter condition for the image data in the filter 
condition storage unit 1 31 . 

to The reception control unit 126 judges whether the image data which has been separated by the reception control 

unit 126 is the appropriate image data by referring to the image data identifier written into the private area of the image 
data. When the image data is the appropriate image data, the reception control unit 126 has the image data decoded 
and outputted to the reproduction unit 1 28. When the image data is not the appropriate image data, the reception 
control unit 126 changes the filter condition in the filter condition storage unit 131 and gives another indication for the 

45 separation of a stream correspondence table. 

The reception control unit 126 also reads bitmap data for objects included in the navigation information table 
separated by the TS decoder unit 123. The reception control unit 126 also informs the reproductbn unit 128 of this 
data and has the reproduction unit 128 combine the bitmap data with the image data. 

50 1-3-9-1 Initial Control 

The reception control unit 126 is composed of a CPU and a program for controlling the CPU. When the user makes 
an initial selectbn of an event stored in the transmission data storage unit 1 02 and multiplexed into the transport stream 
transmitted by the transmission unit 106 of the data transmissbn apparatus 101, the reception control unit 126 first 

6 refers to the system information tables in accordance with a procedure which is standardized according to the DVB- 
SI and MPEG2 system standards which are generally used by satellite digital broadcast reception apparatuses. The 
receptbn control unit 126 then instructs the reception unit 1 22 to receive a transport stream transmitted by the trans- 
mission unit 106 and instructs the TS decoder unit 123 to separate the PMT corresponding to the event selected by 
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the user. 

The reception control unit 1 26 then refers to the PMT stored in the system information table storage unit 1 34 and 
obtains the identifier of the PCR, and sets this identifier in the filter condition storage unit 131. The reception control 
unit 1 26 also obtains the identifiers of the image data and the navigation information of the entry content and respectively 

s sets these in the filter condition of the stream correspondence table and the filter condition of the navigation information 
table in the filter condition storage unit 1 31 . 

The reception control unit 126 then refers to the PMT stored in the system information table storage unit 1 34 and 
obtains the P IDs of the component which is used to transfer the stream correspondence table and the component 
which is used to transfer the navigation information table. The reception control unit 126 then respectively sets these 

io P IDs in the filter condition of the stream correspondence table and the filter condition of the navigation information 
table in the f jlter condition storage unit 1 31 , in addition to setting both of these filter conditions into the started state. 

On receiving notification from the TS decoder unit 123 indicating that the stream correspondence table has been 
separated, the reception control unit 1 26 sets the fitter condition lor the stream correspondence table in the filter con- 
dition storage unit 1 31 into the stopped state. Following this, the reception control unit 126 refers to the stream corre- 

15 spondence table in the stream correspondence information table storage unit 132 and reads the value of the "streamjd 0 
for the image data, before setting the filter condition for image data in the filter condition storage unit 131 . After this, 
the reception control unit 126 refers to the stream correspondence table in the stream correspondence information 
table storage unit 132 and reads the value of the "componentjag", and refers to the PMT in the system information 
table storage unit 134 and obtains the value of the PID which corresponds to the "componentjag" it has read. The 

20 reception control unit 1 26 then sets this PID in the filter condition for the image data in the filter condition storage unit 
131 , and sets this filter condition into the started state. 

1-3-9-2 Judgement of Validity of Image Data 

25 The data transmission apparatus 1 01 is constructed to transmit a plurality of different sets of image data with the 

same values of the PID and streamjd, so that having transmitting a stream correspondence table corresponding to a 
given set of image data, a predetermined time later the data transmission apparatus 101 will send a different set of 
image data with the same PID and streamjd as the given set of image data. This being the case, if the reception 
control unit 126 can complete the setting of the filter condition for the image data within a predetermined time period 

30 after receiving the stream correspondence table, the TS decoder unit 123 will be able to separate the desired image 
data without error and output it to the AV decoder unit 124. 

Following this, the reception control unit 126 obtains the value of the image data identifier written into the private 
area of the image data outputted from the TS decoder unit 1 23 via the AV decoder unit 124. The reception control unit 
1 26 then investigates whether this value matches the identifier of the image data to be obtained. When the values do 

35 not match the reception control unit 126 sets the filter condition for the image data in the filter condition storage unit 
1 31 into the stopped state, and sets the PID of the component which transfers the stream correspondence table and 
the identifier of the image data which it is presently trying to obtain into the filter condition of the stream correspondence 
table, as well as setting the filter condition for the stream correspondence table into the started condition. It should be 
noted here that the value of the identifier "table jd_extens ion" for the stream correspondence table is the same as the 

40 value of the identifier "VE _id" for the image data. By doing so, when, for whatever reason, the processing whereby the 
reception control unit 126 refers to the stream correspondence table and sets the filter condition of the image data is 
delayed, the mistaken display of other image data can still be avoided. 

When the identifier written in the private area of the image data outputted by the TS decoder unit 123 matches the 
value of the identifier of the image data which the reception control unit 1 26 is attempting to obtain, the reception control 

45 unit 126 refers to the stream correspondence table in the stream correspondence information table storage unit 132 
and reads the value of the "first_pts". After this, the reception control unit 1 26 refers to the clock unit of the AV decoder 
unit 1 24 and checks whether notification of the completion of frame decoding has been received from the AV decoder 
unit 124. When no such notification has been received, the reception control unit 126 sets the filter condition of the 
image data in the filter condition storage unit 131 into the stopped state : and resets the PID of the component for 

50 transferring the stream correspondence table and the identifier of the image data to be obtained, before setting the 
filter condition of the stream correspondence table into the started state. 

By performing the above processes, unintentional reproduction of image data which skips the beginning and starts 
midway can be avoided, even when, for whatever reason, there is a delay in the reception control unit 126 referring to 
the stream correspondence table and setting the filter condition for the image data. 

55 When notification of the completion of frame decoding has been received from the AV decoder unit 124, the re- 

ception control unit 126 refers to the stream correspondence table in the stream correspondence information table 
storage unit 132 and reads the value of the 'last^pts'. After this, the reception control unit 126 refers to the clock unit 
of the AV decoder unit 1 24 and, once the time of the read "last_pts" has been reached, sets the filter condition for the 
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image data in the filter condition storage unit 1 31 into the stopped condition. By doing so, only the desired image data 
will be separated and outputted to the AV decoder unit 124. As a result, other sets of image data with the same PID 
and stream_id will not be separated. 

5 1-3-9-3 Generation of Graphics Information 

On receiving notification from the TS decoder unit 123 indicating the separation of a navigation information table, 
the reception control unit 1 26 sets the fitter condition for the navigation information table in the filter condition storage 
unit 131 into the stopped state. Following this, the reception control unit 126 refers to the object definition table in the 

io navigation information table of the navigation information table storage unit 1 33 and obtains the display coordinates 
"X" and "Y" of the button object. For a button whose index number is "0", the reception control unit 126 obtains an 
index number for a "Focused Bitmap", while for other buttons, the reception control unit 1 26 obtains an index number 
for a "Normal Bitmap", before referring to the bitmap table and obtaining bitmap data corresponding to the obtained 
index number. The reception control unit 126 then uses this bitmap data to generate graphics information for buttons 

15 and outputs this graphics information to the reproduction unit 128. 

1-3-9-4 Interpretation of User Operations 

The reception control unit 126 resets the variable "cur focus" which represents the index number of the button 

20 object which is presently displayed in the selection state to "0". 

On receiving a signal for a user operation from the signal reception unit 1 27, the reception control unit 1 26 judges 
whether the signal is for an "Up" user operation, a "Down" user operation, or an "Enter" user operation. When the signal 
is for an "Up' user operation or a "Down" user operation, the reception control unit 126 adds or subtracts "1 " to/from 
the value of the variable curjocus. Following this, the reception control unit 126 refers to the navigation information 

25 table in the navigation information table storage unit 1 33 and first refers to the object definition table to obtain the "X" 
and "Y" display coordinates of the button object. The reception control unit 126 next obtains the index number of the 
"Focused Bitmap 0 for the button whose index number corresponds to the value of variable curjocus and the index 
numbers of the "Normal Bitmap" for all other buttons, before referring to the bitmap table and obtaining the sets of 
bitmap data which correspond to these index numbers. The reception control unit 126 generates graphics information 

30 for buttons using the obtained bitmap data and outputs the graphics information to the reproduction unit 128. 

When the signal is for an "Enter" user operation, the reception control unit 126 refers to the object definition table 
in the navigation information table NVT in the navigation information table storage unit 133 and obtains the index 
number of handler of the button object whose index number matches the value of cur_focus. The reception control 
unit 126 then refers to the handler definition table and reads the instruction word from the handler that corresponds to 

35 the index number. When the instruction word is "goto_contenf, the reception control unit 126 reads the index number 
which is the argument of this instruction word and refers to the hyperlink table, before reading the identifier of the 
content which is the link destinatbn corresponding to the read index number as the identifier of the next content to be 
reproduced. 

When the instruction word is "goto_entry" the reception control unit 1 26 refers to the system information table 
40 storage unit 134 to find the PMT of the event to which the navigation information table of the currently reproduced 
content belongs, and reads the identifier of the entry content as the identifier of the next content to be reproduced. 

1-3-9-5 Setting of the Filter Conditions 

45 When the identifier of the next content to be reproduced is equal to the identifier of the content presently being 

reproduced, the reception control unit 126 performs no action. When the original_network_id and transport_stream_id 
of the next content to be reproduced are different to the transport stream presently being received, the reception control 
unit 126 refers to the system information table and instructs the reception unit 122 to receive the desired transport 
stream, in accordance with a predetermined procedure for MPEG2 system standard and DVB-SI standard. On receiving 

50 instruction which indicate the reception of a transport stream which bebngs to a different network, the reception unit 
122 performs the necessary processes, such as the changing of the orientation of an antenna, and receives the indi- 
cated transport stream. 

When the event to which the image data for the next content to be displayed belongs is different to the event to 
which the image display of the presently display content belongs, the reception control unit 126 refers to the system 
55 information table as described above and sets the identifier of the PMT of the event to which the image data of the 
next content belongs into the filter condition storage unit 1 31 of the TS decoder unit 123. 

The TS decoder unit 123 separates the PMT in accordance with the filter condition and stores the PMT in the 
system information table storage unit 134, before notifying the reception control unit 126. 
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On receiving notification of the separation of the PMT of the event to which the image data belongs from the TS 
decoder unit 123, the reception control unit 126 refers to the PMT and sets the value of the "PCFLPID" into the filter 
condition storage unit 1 31 . 

Th e reception control unit 126 refers to the system information tables as described above and sets the identifier 

5 of the PMT of the event to which the navigation inlormation of the next content to be reproduced belongs into the filter 
condition storage unit 131 in the TS decoder unit 123. This procedure is executed even when the event to which the 
navigation information of the next content to be reproduced belongs differs from the event to which the navigation 
information of the presently reproduced content belongs. 

When the value of the identifier "VE_id" of the image data of the next content to be displayed is different to the 

10 value of the identifier "VE_id" of the image data of the content which is presently being reproduced, the reception 
control unit 126 refers to the system information table storage unit 1 34 to find the PMT of the event to which the image 
data of the next content to be displayed belongs and obtains the PID of the component to which the 
V£Jnformation_Component_Descriptor is attached. The reception control unit 126 then sets this PID and the value 
"VE_id" into the filter condition for the stream correspondence table in the filter condition storage unit 1 31 , in addition 

75 to setting this filter condition into the started condition. 

When the value of the identifier B NE_id" of the image data of the next content to be displayed is different to the 
value of the identifier "VE_id tt of the image data-of the content which is presently being reproduced, the reception 
control unit 126 refers to the system information table storage unit 134 to find the PMT of the event to which the 
navigation information of the next content to be displayed belongs and obtains the PID of the component to which the 

20 NE_Component_Descriptor is attached. The reception control unit 126 then sets this PID and the value "NE_id" into 
the filter condition for the navigation information table in the filter condition storage unit 131, in addition to setting this 
filter condition into the started condition. 

1-3-10 Specific Example of Content Display by the Data Reception Apparatus 121 

25 

When, as one example, the user initially selects the event multiplexed into the transport stream 1801 (shown in 
Fig. 22) which is identified by the original_network_id "0x0001 ", the transport_stream_id "0x0001 ", the servicejd 
"0x0001 ", and the event jd "0x0001", the reception control unit 126 refers to NIT 1301 in Fig. 18A and obtains the 
information for the transfer preface, such as the frequency of the transport stream 1801 identified by the 

so originai_network_id "0x0001" and the transport_stream_id "0x0001 ", in accordance with a procedure which is stand- 
ardized in accordance with MPEG2 system standard and DVB-SI standard. 

Next, the reception control unit 1 26 instructs the reception unit 1 22 to receive the transport stream 1 801 and refers 
in the same way to the PAT 1 401 in Fig. 1 9 to obtain the value "0x0080" of the PID of the PMT for the program whose 
°program_no" is equal to the servicejd (here, "1"). The reception control unit 126 then sets this value in the filter 

35 condition for the PMT in the filter condition storage unit 1 31 . 

The TS decoder unit 123 separates the PMT 1501 shown in Fig. 20 and stores it in the system information table 
storage unit 1 34, before notifying the reception control unit 126. The reception control unit 126 reads the value "0x0081 " 
of the "PCR_PID" from the PMT 1501 stored in the system information table storage unit 134 and sets this value in 
the filter condition of the PCR in the filter condition storage unit 1 31 . Following this, the reception control unit 126 refers 

40 to the Entry JDescriptor (shown in Fig. 21 A) of the PMT 1501 and obtains the value '0x0005" of the "entry_VEJd", 
before setting this in the "table Jd_extension" entry of the filter condition for the stream correspondence table in the 
filter condition storage unit 1 31 . After this, the reception control unit 1 26 obtains the value "0x0083" of the PID of the 
component attached to the VE_lnformation_Component_Descriptor from the PMT 1 501 and sets this in the "PID" entry 
in the filter condition for the stream correspondence table, in addition to setting the fitter condition for the stream cor- 

45 respondence table into the started state. 

Following this, the reception control unit 126 refers to the Entry JDescriptor (shown in Fig. 21 A) of the PMT 1501 
and obtains the value "0x0005" of the "entry_NE_id", before setting this in the "table Jd_extension" entry of the filter 
condition for the navigation information table in the filter condition storage unit 1 31 . After this, the reception control unit 
1 26 obtains the value "0x0082° of the PID ol the component attached to the NE_Component_Descriptor from the PMT 

so 1501 and sets this in the "PID" entry for the navigation information table, in addition to setting the filter condition for 
the navigation information table into the started state. 

The TS decoder unit 123 separates the stream correspondence table 1201 shown in Fig. 15A, stores it in the 
stream correspondence information table storage unit 132, and notifies the reception control unit 126, in addition to 
separating the navigation information table 1001, storing it in the navigation information table storage unit 133, and 

55 informing the reception control unit 1 26. 

On receiving notification of the separation the stream correspondence table, the reception control unit 126 refers 
to the stream correspondence table 1 201 irvthe stream correspondence information table storage unit 1 32 and obtains 
the value "0xe5" of the "stream jd" which it then sets as the "streamjd" entry of the filter condition for image data. 
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Following this, the reception control unit 126 obtains the value "0x00" of the "componentjag" from the stream corre- 
spondence table 1201, before obtaining the value "0x0084" of the "PID° of the component whose "componentjag" 
has been appended with the stream_identifier_descriptor of the value "OxOO", meaning that its data type is image data. 
The reception control unit 126 then sets this value "0x0084" in the "PID" entry of the filter condition for image data in 

5 the filter condition storage unit 1 31 , in addition to setting this filter condition into the started state. 

It should be noted here that when the value of the "PID" is written directly into the stream correspondence table 
in place of the "component jag", the reception control unit 126 does not need to refer to the PMT and so can instead 
obtain the "stream Jd" and "PID" directly from the stream correspondence table, before setting the filter condition for 
the image data in the filter condition storage unit 131. 

10 The TS decoder unit 1 23 separates the bitstream 901 for the image data shown in Fig. 1 2 and outputs it to the AV 

decoder unit 124. This bitstream 901 for the image data has the value "0x0005" of the "VE_id D written into the private 
area for the still image data 201 shown the Fig. 5A. 

The reception control unit 126 receives, via the AV decoder unit 124, notification of the value "0x0005" of the 
identifier written into the private area of the separated image data, and confirms that this value matches the value 

15 "0x0005" set beforehand in the table jd_extens ion of the stream correspondence table. After this, the reception control 
unit 126 refers to the clock unit of the AV decoder unit 124 and having confirmed that notification of the successful 
decoding to image data has been received from the AV decoder unit 124 has been received by the time indicated by 
the value "112500" of the "first_pts" in the stream correspondence table 1201, waits until the time indicated by the 
value "1 1 2500" of the "last j>ts" in the stream correspondence table 1 201 , before setting the filter condition for image 

20 data in the filter condition storage unit 1 31 into the stopped state. 

On receiving notification of the separation of the navigation information table, the reception control unit 126 sets 
the variable curjocus at "0", before referring to the navigation information table 1001 in the navigation information 
table storage unit 133 and obtaining the display coordinates of a button corresponding to the index number "0", the 
bitmap data corresponding to the index number of the item "Focused bitmap", the display coordinates of a button 

25 corresponding to the index number "1 and the bitmap data corresponding to the index number of the item "Normal 
bitmap". The reception control unit 126 then uses these to generate graphics information for buttons which it outputs 
to the reproduction unit 128. The reproduction unit 128 superimposes this graphics information outputted by the re- 
ception control unit 126 onto the image data outputted by the AV decoder unit 124, and has the display image 2301 
shown in Fig. 27A displayed on the display unit 129. 

so When a "Down" signal is inputted due to a user operation made via a remote controller or the like during the display 

of display image 2301, the reception control unit 126 receives notification of the "Down" input signal via the signal 
receptbn unit 127 and increases the value of "curjocus" by one to "1". The reception control unit 126 then refers to 
the navigation information table 1001 in the navigation information table storage unit 133 and obtains the display co- 
ordinates corresponding to the index number "0" and the bitmap data corresponding to the index number for the "Normal 

35 Bitmap", as well as the display coordinates corresponding to the index number "1 " and the bitmap data corresponding 
to the index number for the "Focused Bitmap", before using this information to generate graphics information for the 
buttons which it outputs to the reproduction unit 128. The reproduction unit 1 28 superimposes this graphics information 
outputted by the reception control unit 126 onto the image data outputted by the AV decoder unit 124, and has the 
display image 2302 shown in Fig. 27B displayed on the display unit 129. 

40 When an "Enter" signal is inputted due to a user operation made via a remote controller or the like during the 

display of display image 2301, the reception control unit 126 receives notification of the "Enter" input signal via the 
signal reception unit 127. The reception control unit 126 then obtains the index number "0" of the handler of the button 
whose index number ("0") coincides with the value of the variable curjocus from the object definition table 1002 in 
the navigation information table 1001 in the navigation information table storage unit 133. The reception control unit 

45 1 26 refers to the handler definition table 1003 and obtains the script, instruction word "goto_content", and the argument 
index number "0" which correspond to index number "0\ 

The reception control unit 126 next refers to the hyperlink table 1 004 and fetches the value "0x0001 " of the "VE Jd" 
of the content which is the link destination corresponding to the index number "0". The reception control unit 1 26 sets 
this extracted value in the "table Jd_extension" of the filter condition for the stream correspondence table in the filter 

so condition storage unit 1 31 . The reception control unit 1 26 then fetches the value "0x0083" of the PID of the component 
attached to the VE_lnformation_Component_Descriptor and sets this in the "PID" entry of the filter condition for the 
stream correspondence table, before setting this filter condition into the started state. 

The reception control unit 126 next fetches the value "0x0001" of the "NEJd" of the content which is the link 
destination corresponding to the index number "0", and sets this fetched value in the table Jd_extension* entry of the 

55 filter condition in the navigation information table in the filter condition storage unit 1 31 . After this, the reception control 
unit 126 fetches the value "0x0082" of the PID of the component attached to the NE_Component_Descriptor from the 
PMT 1501, and sets this value in the "PID" entry in the filter condition for the navigation information table in the filter 
condition storage unit 1 31 , before setting the filter condition for the navigation information table into the started state. 
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The TS decoder unit 123 separates the stream correspondence table 1202 shown in Fig. 15B, stores it in the 
stream correspondence information table storage unit 132, and notifies the reception control unit 126, in addition to 
separating the navigation information table 1101 shown in Fig. 14, storing it in the navigation information table storage 
unit 133, and notifying the reception control unit 126. 

On receiving notification of the separation of the stream correspondence table from the TS decoder unit 123, the 
reception control unit 126 refers to the stream correspondence table 1202 and instructs the TS decoder unit 123 to 
separate the image data. On receiving notification of the separation of the navigation information table from the TS 
decoder unit 1 23, the reception control unit 1 26 refers to the navigation information table 1101, generates the graphics 
information for the button, and outputs it to the reproduction unit 128. 

The reproduction unit 128 superimposes the graphics information outputted by the reception control unit 126 onto 
the image data outputted by the AV decoder unit 124 and outputs the display image 2303 shown in Fig. 27C to the 
display unit 129. 

When an "Enter" signal is inputted due to a user operation made via a remote controller or the like during the 
display of display image 2301, the reception control unit 126 receives notification of the "Enter" input signal via the 
signal reception unit 127. The reception control unit 126 then refers to the navigation information table 1101 in the 
navigation information table storage unit 133 and obtains the script, instruction word "goto_entry". After this, the re- 
ception control unit 126 obtains the value "OxOOOS" of the °entry_VE_id" from the PMT 1501 stored in the system 
information table storage unit 134 and sets this value in the 1able_id_extension" entry of the filter condition for the 
stream correspondence table in the filter condition storage unit 1 31 . 

The reception control unit 126 next receives the value "0x0083° of the component attached to the 
VE_lnformation_Component_Descriptor f rom the PMT 1501 and sets this value in the "PID" entry of the fitter condition 
for the stream correspondence table, before setting the filter condition for the stream correspondence table into the 
started state. 

Next, the reception control unit 126 refers to PMT 1501 and fetches the value "0x005" of the "entry_NE_id" which 
it sets in the *table_id_extension" of the filter condition of the navigation information table in the filter condition storage 
unit 131 . Following this, the reception control unit 1 26 obtains the value "0x0082" of the PID of the component to which 
the NE_Component_Descriptor has been attached from the PMT 1501, before setting this value in the "PID" entry of 
the filter condition for the navigation information table and setting the filter condition for the navigation information table 
into the started state. 

The TS decoder unit 123 separates the stream correspondence table 1201 shown in Fig. 15A, stores it in the 
stream correspondence information table storage unit 132, and notifies the reception control unit 126, in addition to 
separating the navigation information table 1001 shown in Fig. 13, storing it in the navigation information table storage 
unit 133, and notifying the reception control unit 126. 

On-receiving notification of the separation of the stream correspondence table from the TS decoder unit 1 23, the 
reception control unit 126 refers to the stream correspondence table 1201 and instructs the TS decoder unit 123 to 
separate the image data. On receiving notification of the separation of the navigation information table from the TS 
decoder unit 123, the reception control unit 126 refers to the navigation information table 1001, generates the graphics 
information for the button, and outputs it to the reproduction unit 128. 

The reproduction unit 128 superimposes the graphics information outputted by the reception control unit 126 onto 
the image data outputted by the AV decoder unit 1 24 and outputs the display image 2303 shown in Fig. 27A to the 
display unit 129. 

1-3-11 Operation of the Data Reception Apparatus 121 

The following is an explanation of the ope rat ion of the data reception apparatus 121, with reference to the flowcharts 
in Figs. 28 to 31. 

1 -3-1 1 -1 Entire Operation 

The folbwing is a description of the entire operation procedure for the data reception apparatus 1 21 with reference 
to Fig. 28. 

When the user switches the data reception apparatus 1 21 on, the reception control unit 1 26 operates in accordance 
with a predetermined procedure for MPEG2 system standard and DVB-SI standard to control the reception unit 122 
and the TS decoder unit 123 so that the system information tables are received, with the reproduction unit 1 28 having 
a program table displayed on the display unit 129 to enable the user to select a program using an operation unit such 
as a remote controller. On receiving a selection signal from the operation unit via the signal reception unit 127, the 
receptbn control unit 126 selects an event out of the transmission data stored in the transmission data storage unit 
102 sent in the transport stream transmitted by the transmission unit 106 of the data transmission apparatus 101. In 
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doing so, the reception control unit 126 obtains the identifier of the event, the original_network_id, the 
transport_stream_id, the service_id ( and the eventjd (S2402). 

When an event which has been multiplexed into the transmission data stored in the transmission data storage unit 
102 is selected, the reception control unit 126 operates in accordance with a predetermined procedure for MPEG2 

5 system standard and DVB-SI standard to refer to the system information tables. The reception control unit 126 then 
instructs the reception unit 122 to receive the transport stream transmitted by the transmission unit 106 and instructs 
the TS decoder unit 123 to separate the PMT corresponding to the selected event. The reception unit 122 receives 
the transport stream transmitted by the transmission unit 106 and outputs it to the TS decoder unit 123. TheTS decoder 
unit 1 23 separates the PMT corresponding to the selected event and writes it into the system information table storage 

10 unit 1 34 in the received data storage unit 1 25, before notifying the reception control unit 1 26. On receiving notification 
of the reception of the PMT from the TS decoder unit 123, the reception control unit 126 refers to the PMT in the system 
information table storage unit 134 and obtains the PID of the PCR, before storing it in the filter condition storage unit 
131 (S2404). 

The reception control unit 126 sets the original_network_id of the selected event in the variable 

75 cur_original_network_id and set the transport_stream_id of the selected event into the variable 
cur_transport_streamjd. The reception control unit 1 26 also sets the service_id of the selected service into the variable 
cur_VE_service_id and the variable cur_NE_service_id, sets the eventjd of the selected event into the variable 
cur_VE_event_id and the variable cur_NE_event_id, and clears the variable cur_VEjd and the variable cur_NE_id. 
These variables indicate the information for the identifiers of the content which is currently being reproduced (S2406). 

20 The reception control unit 126 next sets the original_network_id of the selected event in the variable 
new_original_networkJd, sets the transport_stream_id of the selected event into the variable 
new_transport_stream_id, sets the service Jd into the variable new_VE_servicejd and the variable 
new_NE_service_id, and sets the eventjd of the selected event into the variable new_VE_event_id and the variable 
new_NE_event_id. The reception control unit 126 also refers to the PMT in the system information table storage unit 

25 134 and sets the respective values of the entry_VE_id and the entry_NE_id into the variable new_VE_id and the 
variable new_NE_id (S2408). 

Following this, the reception control unit 1 26 performs the content switching processing. The details of the contents 
switching processing are given later in this specification (S2410). 

The reception control unit 126 next clears the value of the content change flag, which shows the content switching 

30 is necessary, to zero (S241 2). 

After this, the reception control unit 126 waits for notification from the signal reception unit 127 of an input of a 
signal for a selection operation made the user (S2414). When a signal is inputted from the signal reception unit 127, 
the reception control unit 126 processes the user input signal. The details of this processing are given later in this 
specification (S241 6). The reception control unit 1 26 th en judges whether the content change flag is set at ■ 1" (S241 8), 

55 and if so the processing returns to step S2410, or otherwise returns to step S2414. 

1-3-11-2 Content Switching Processing 

The following is an explanation of the details of the contents switching processing in S2410, with reference to the 
40 flowchart in Fig. 29. 

First, the reception control unit 126 judges whether the value of the variable new_original_network_id stored by 
the reception control unit 126 is the same as cur_original_network_id and whether the value of the variable 
new_transport_stream_id is the same as the curJransport_stream_id (S2502). When both are affirmative, the recep- 
tion control unit 126 performs the switching process for image data (S2504) and the switching process for navigation 

45 information (S2506) in parallel before terminating the procedure. When the variables are not equal, the reception control 
unit 126 refers to the system information tables and performs a switching process for the transport stream identified 
by the variable new_original_network_stream_id and the variable new_transport_stream_id (S2508), sets the value 
of the variable cur_original_network_id at the variable new_original_network_id, sets the value of the variable 
cur_transport_stream_id at the variable new_transport_streamjd, clears the values of the variables, cur_VE_event_id, 

50 cur_VE_id, cur_NE_event_id, cur_NE_id (S2510), and performs the switching process for image data (S2504) and 
the switching process for navigation information (S2506) in parallel before terminating the procedure. 

1-3-11-3 Image Data Switching Processing 

55 The following is an explanation of the details of the image data switching processing in S2504, with reference to 

the flowchart in Fig. 30. 

First, the reception control unit 126 judges whether the value of the variable new_VE_service_id stored by the 
reception control unit 126 is the same as cur_VE_service_id and whether the value of the variable new_VE_event_id 
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is the same as the cur_VE_event_id (S2602). When both are affirmative, the reception control unit 1 26 judges whether 
the variable new_VE_id is equal to the cur_VE_id (S2604). If so, the reception control unit 1 26 terminates the process- 
ing, or if not, the reception control unit 1 26 advances to S2610. When the judgement in S2602 is negative, the reception 
control unit 126 refers to the system information tables corresponding to the variables new_VE_service_id and 

s new_VE_event_id and instructs the TS decoder unit 1 23 to separate the PMT corresponding to the event identified by 
the variables new_VE_service id and new_VE_event_id. The TS decoder unit 123 separates the indicated PMT and 
writes it into the system information table storage unit 134 of the received data storage unit 125, before notifying the 
reception control unit 126. On receiving notification of the separation of the PMT from the TS decoder unit 123, the 
receptbn control unit 126 refers to the received PMT and obtains the PID of the PGR which it then sets in the filter 

10 condition storage unit 131 (S2606). The reception control unit 126 then sets the value of the variable 
new_VE_service_id in the variable cur_VE_service_id and the value of the variable new_VE_event_id into the 
cur_VE_event_id (S2608). 

The reception control unit 126 next refers to the PMT corresponding to the event identified by the variables 
cur_VE_service_id and cur_VE_event_id in the system information table storage unit 134 and obtains the PID of the 

is component attached to the VEJnforrnation_Component_Descriptor and sets the value of the variable new_VE_id as 
the table_id_extension in the filter condition for the stream correspondence table. The reception control unit 1 26 also 
sets this filter condition into the started condition. The TS decoder unit 123 then separates the stream correspondence 
table VET corresponding to the value of the variable new_VE_id from the transport stream in accordance with the filter 
condition, stores it in the stream correspondence information table storage unit 132, and notifies the reception control 

20 unit 126 (S2610). 

The reception control unit 126 interprets the stream correspondence table VET in the stream correspondence 
information table storage unit 132 which was obtained in step S2610 and sets the value of "first _pts" in the variable 
firstPTS and the value of "lastjpts" in the variable "lastPTS", before obtaining the values of the n streamjd n and the 
"component Jag" (S2612). Following this, the reception control unit 126 resets the value of the flag "first flag", which 
25 shows whether the decoding of the first frame of image data is complete, to zero (S261 4). 

After this, the reception control unit 126 refers to the PMT corresponding to the event identified by the variables 
cur_VE_service_id, cur_VE_event_id in the system information table storage unit 134, and obtains the PID of the 
component which transfers data of the data type "image data" and which has been given a strearnjdentifier_descriptor 
of the same value as the °component_tag" obtained in S2612. The reception control unit 126 sets this PID and the 
so "strearnjd" obtained in S261 2 in the filter condition for image data in the filter condition storage unit 1 31 , and sets this 
filter condition for image data into the started state. The TS decoder unit 1 23 then separates the image data in accord- 
ance with this filter condition and outputs it to the AV decoder unit 124 (S2616). 

The reception control unit 126 sends a message to the AV decoder unit 124 and so obtains the value of the image 
data identifier written into the private area of the image data separated by the TS decoder unit 123, which it then 
35 compares with the value of the variable new_VE_id (S2618). When these values match, the processing advances to 
S2620, while when they do not match, the processing switches to S2619. 

The reception control unit 1 26 sets the filter condition for image data in the filter condition storage unit 1 31 into the 
stopped state (S2619), and the processing returns to S2610. 

On completing the decoding of the image data outputted by the TS decoder unit 123, the AV decoder unit 124 
40 notifies the reception control unit 126 of the completion of decoding. The reception control unit 126 judges whether it 
has received a decoding completbn signal (S2620). When it has, the processing advances to S2622, or if not, the 
processing advances to S2624. 

The reception control unit 126 sets the value of the flag firstjlag at "1" (S2622). 

The reception control unit 126 refers to the value of the clock unit of the AV decoder unit 124 and obtains the 
45 present time expressed in units of one ninety-thousandth of one second. The reception control unit 1 26 then compares 
the obtained value with the value of the variable firstPTS (S2624). When the value of the present time is greater than 
or equal to the value of the variable firstPTS, the processing advances to S2626, while when it is less than firstPTS, 
the processing advances to S2628. The reception control unit 1 26 judges whether the value of the flag first_flag is "1 1 
(S2626). When the value of first_flag is "0", the processing proceeds to S261 9, while when the value is "1 the process- 
so ing advances to S2628. 

In step S2628, the reception control unit 126 refers to the value of the clock unit of the AV decoder unit 124 and 
obtains the present time expressed in units of one ninety-thousandth of one second. The reception control unit 126 
then compares the obtained value with the value of the variable lastPTS. When the value of the present time is less 
than the variable lastPTS, the processing returns to S2620. When, however, the value of the present time is greater 
55 than or equaJ to the value of the variable lastPTS, the reception control unit 126 sets the filter condition for the image 
data in the filter condition storage unit 1 31 into the stopped state (S2630) and sets the variable cur_VE_id at the value 
of the variable new_VE_kJ (S2632). The reception control unit 1 26 then terminates the reproduction processing of the 
image data. 
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1-3-11-4 Switching Process for Navigation Information 

The following is an explanation of the details of the navigation information switching processing in S2506, with 
reference to the flowchart in Fig. 31 . 

s First, the reception control unit 126 judges whether the value of the variable new_NE_service_id stored by the 

receptbn control unit 126 is the same as curJslE service jd and whether the value of the variable new_NE_event_id 
is the same as the cur_NE_event_id (S2702). When both are affirmative, the reception control unit 126 judges whether 
the variable new_NE_id is equal to the cur_NE_id (S2704). If so, the reception control unit 126 terminates the process- 
ing, or if not, the reception control unit 1 26 advances to S2706. When the judgement in S2702 is negative, the reception 

to control unit 126 refers to the system information tables corresponding to the variables new_NE_service_id and 
new_NE_eventjd and instructs the TS decoder unit 123 to separate the PMT corresponding to the event identified 
by the variables new_NE_service_id and new_NE_eventJd. The TS decoder unit 123 separates the indicated PMT 
and writes it into the system information table storage unit 1 34 of the received data storage unit 1 25, before notifying 
the reception control unit 126 (S2708). 

is The reception control unit 1 26 sets the value of the variable new_NE_service_id in the variable cur_NE_service_id 

and the value of the variable new_NE_event_id into the variable cur_NE_event_id (S2710). 

In S2706, the reception control unit 126 refers to the PMT corresponding to the event identified by the variables 
cur NE service id and cur NE event id in the system information table storage unit 134 and obtains the PID of the 
component attached to the NE_Component_Descriptor and sets the value of the variable new_NE_id as the 

20 table Jd_extension in the filter condition for the navigation information table. The reception control unit 126 also sets 
this filter condition into the started condition. The TS decoder unit 123 then separates the navigation information table 
NVT corresponding to the value of the variable new_NE_id from the transport stream in accordance with the filter 
condition, stores it in the navigation information table storage unit 133, and notifies the reception control unit 126 
(S2706). 

25 The reception control unit 126 next refers to the object definition table in the navigation information table NVT in 

the navigation information table storage unit 133 which was obtained in S2706 and obtains the display coordinates 
B X", °Y" of the button object. The reception control unit 1 26 next obtains the index number of the "Normal Bitmap" and 
refers to the bitmap table so that it can obtain the bitmap data corresponding to this index number. The reception control 
unit 126 uses this bitmap data to generate graphics information for buttons which it outputs to the reproduction unit 

so 1 28. The reproduction unit 1 28 superimposes this graphics information onto the image data decoded by the AV decoder 
unit 124 and has the combined image displayed on the display unit 129 (S2712). 

The reception control unit 1 26 resets the variable curjocus which expresses the index number of the button object 
currently in the selected state to zero (S2714). The reception control unit 126 then refers to the object definition table 
of the navigation information table NVT obtained in S2706 and obtains the display coordinates "X", "Y" of the button 

55 object which has an index number equal to the value of the variable curjocus. The reception control unit 1 26 next 
obtains the index number of the "Focused Bitmap - and refers to the bitmap table so that it can obtain the bitmap data 
corresponding to this index number. The reception control unit 126 sets the bitmap of the button with the index number 
corresponding to the value of the variable curjocus as the bitmap for the selected state and generates graphics 
information for the button objects which it outputs to the reproduction unit 128. The reproduction unit 1 28 superimposes 

40 this graphics information onto the image data decoded by the AV decoder unit 124 and has the combined image 
displayed on the display unit 129 (S2716). The reception control unit 126 then sets the variable cur_NE_id at the value 
of the variable new_NE_id (S2718) and completes the switching processing for navigation information. 

1-3-11-5 Processing for a User Input Signal 

45 

The following is an explanation of the details of the processing for a user input signal in S2416, with reference to 
the flowchart in Fig. 32. 

The reception control unit 126 first judges whether the user input reported by the signal reception unit 127 was an 
"up" signal. When it is an "up" signal, the processing advances to S2804, or if not, the processing advances to S2808 

so (S2B02). In S2804, the reception control unit 1 26 reduces the value of the variable curjocus by one. However, when 
the value of the variable curjocus is already at zero, it is not reduced further and stays at zero. 

The reception control unit 126 refers to the object definition table of the navigation information table NVT which 
was obtained in S2706 and which is stored in the navigation information table storage unit 1 33, and obtains the display 
coordinates "X", *Y" of the button object whose index number is equal to the variable curjocus. Next, the reception 

55 control unit 126 obtains the index number of the "Focused Bitmap" and relers to the bitmap table so that it can obtain 
the bitmap data corresponding to this index number. Based on this information, the reception control unit 1 26 sets the 
bitmap of the button with the index number correspondhg to the value of the variable curjocus as the bitmap in the 
selected state, as well as setting the bitmap for the button corresponding to the index number which corresponds to 
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the value of curjocus as the bitmap in the normal state, before generating graphics information for the button objects 
and outputting the graphics information to the reproduction unit 128. The reproduction unit 128 superimposes the 
graphics information on the image data decoded by the AV decoder unit 124 and has the combined image displayed 
on the display unit 129 (S2806), and the reception control unit 126 terminates the user input processing. 

s In S2808 the reception control unit 126 judges whether the user input reported by the signal reception unit 127 

was a "down' signal. When it is a "down" signal, the processing advances to S2810, or if not, the processing advances 
to S2812 (S2802). In S2810, the reception control unit 126 increases the value of the variable curjocus by one. 
However, when the value of the variable curjocus is already equal to the highest value out of the identifiers of the 
button objects in the navigation information table, it is not increased further and stays as it is with the processing 

10 proceeding to S2806. 

In S2812 the reception control unit 126 judges whether jthe user input reported by the signal reception unit 127 
was an "enter 0 signal. When it is an "enter" signal, the processing advances to S281 4, or if not, the user input processing 
is terminated. 

In S281 4, the reception control unit 1 26 refers to the object definition table in the navigation information table NVT 
is and obtains the index number of the handler of the button object whose index number is equal to the value of the 
variable curjocus. The reception control unit 126 then refers to the handler definition table and reads the instruction 
word from the handler which corresponds to this index number. When the instruction word is "goto_content" 1 the 
processing advances to S2818. while when this is not the case, the processing advances to S2B24 (S2816). 

In S2818, the reception control unit 126 reads the index number of the argument of the goto_content instruction 
20 from the handler. 

After this, the reception control unit 126 refers to the hyperlink table for the navigation information table and sets 
the values of the original_network_id, the transport_stream_id, the VE_service_id, the VE_eventJd, the VEJd, the 
NE_serviceJd, the NE_eventJd, and the NEJd of the content which corresponds to the index number read in S2818 
at the respective values of the new_original_network_id, the new jransport_st ream Jd, the new_VE_serviceJd, the 
25 new_VE_event id, the new_VEJd, the new_NE_serviceJd, the new_NE_event_id, and the new_NEJd. However, 
when the identifiers have not been set values in the hyperlink table, which is to say the identifiers are given as the 
original values are left unchanged (S2820). 

The reception control unit 1 26 set the value of the content change flag at "1" (S2822) and terminates the user input 
processing. 

30 in S2824, the reception control unit 126 judges whether the script instruction word is "goto entry", and if not, 

terminates the user input processing. When the script instruction word is "goto_entry", the reception control unit 126 
refers to the PMT corresponding to the event identified by the cur_NE_service_id and the cur_NE_eventJd in the 
system information table storage unit 1 34, and sets the variable new_VE Jd and the variable new JME Jd at the values 
of the *entry_VEJd* and the "entry_NE Jd". The reception control unit 126 also sets the variables new_VE_serviceJd 

^5 and new_VE_event_id at the values of the variables cur_NE_service_id and cur_event_id (S2826), before proceeding 
to step S2822. 

As described above, the display can be switched between the display image 2301 shown in Fig. 27A and the 
display image 2303 shown in Fig. 27C in accordance with user operations. 

40 1-3-12 Summary 

As described above, the data reception apparatus 121 of the present invention can extract the presentation infor- 
mation and navigation information which are necessary for the reproduction of a specified content from the transport 
stream at the necessary time. By doing so, link destination contents can be extracted and reproduced in accordance 
45 with user operations, so that programs which allow user interaction can be achieved on a system which performs only 
one-directional communication. 

It should be noted here that the reception unit 122, the TS decoder unit 123, the AV decoder unit 124, the repro- 
duction unit 128, the display unit 129, the audio output unit 1 30, and the signal reception unit 127 in the data reception 
apparatus 1 21 may be provided using the same construction as a conventional digital TV broadcast receiver apparatus. 
50 Accordingly, by merely adding the received data storage unit 125 and the reception control unit 126 described 

above to the reception unit, TS decoder unit and AV decoder unit of a conventional digital TV broadcast receiver 
apparatus, the interactive functions for programs of the present invention can be achieved. 

By using such a conventional construction as it is, a reception apparatus is capable of receiving conventional digital 
satellite broadcasts in addition to achieving the interactive functions of the present invention. 
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1-3-13 Modifications 
1-3-13-1 

5 The present embodiment describes the case where all of the image data is for still images, although reproduction 

by the data reception apparatus 1 21 of the present embodiment is still possible when the image data is moving pictures. 

1-3-13-2 

10 The above explanation also describes the case when each content is the combination of image data and navigation 

information, although audio data may also be included. In such a case, the reception control unit 1 26 may be constructed 
so as to perform a switching process for audio data at the same time as the switching process for image data, and to 
output the audio data to an audio output unit 130. The switching process for audio data may be performed using the 
same method as the switching process for image data. 

15 

1- 3-13-3 

The above embodiment also describes an example where the script which is included in the handler definition 
table of the navigation information and which denotes the operation to be taken by the data reception apparatus 121 
20 merely indicates switching of contents, although complex script which is made up of a plurality of instruction words is 
also possible. 

As one example, when a program is for shopping information, the script may represent the calculation of the total 
cost of the products selected by the user. To do so, the reception control unit 126 of the data reception apparatus 121 
is provided with the suitable functions for script execution. These functions may calculate the total cost, and output the 
25 result to the reproduction unit 128 which has the total cost displayed by the display unit 129. 

For the example of shopping, script for the ordering of products may also be included. To achieve this, the script 
may contain an instruction for a modem (not illustrated) of the data reception apparatus 121, which is connected to a 
telephone line, to connect to the retailer's computer system and transmit data which is used to order the desired prod- 
ucts. With this construction, the user is able to first view the product information, and then confirm the total cost of the 
30 products before placing the actual order. 

Second Embodiment 

Fig. 33 shows the construction of the digital broadcasting system of the second embodiment of the present inven- 
ts tion. This digital broadcasting system is composed of a data transmission apparatus 3351 and a data reception appa- 
ratuses 3361. While the data transmission apparatus 101 multiplexes and transmits a stream correspondence table 
for each set of image data, the data transmission apparatus 3351 multiplexes and transmits module information tables 
for pluralities of sets of image data. These module information tables are used by the data reception apparatus 3361 
to extract one set of image data from the stream transmitted from the data transmission apparatus 3351 . While each 
40 stream correspondence table in the first embodiment only expressed identification information for one set of image 
data, each module information table expresses identification information for a plurality of sets of image data. Based 
on this difference, the data transmission apparatus 3351 is provided with a module information generation unit 3353 
in place of the stream correspondence information table generating unit 111 , and the data multiplexing unit 3352 which 
includes a multiplexing control unit 3354 in place of the multiplexing control unit 110. 
45 In the same way, the data reception apparatus 3361 is provided with a data storage unit 3363 which includes a 

module information storage unit 3364 in place of the stream correspondence information table storage unit 132 of the 
first embodiment, and a receptbn control unit 3362 in place of the reception control unit 126. 

The remaining components which are the same as in the first embodiment have been given the same reference 
numerals and their description has been omitted. The following explanation will instead focus on the differences with 
50 the first embodiment. 

2- 2 Construction o1 the Data Transmission Apparatus 3351 

As described above, the data transmission apparatus 3351 includes a transmission data storage unit 102, a data 
55 multiplexing unit 3352 including a module information generation unit 3353 and a multiplexing control unit 3354, a 
multiplexed information storage unit 104, a system information table generating unit 105, and a transmission unit 106. 
The transmission data storage unit 102, multiplexed information storage unit 104, system information table generating 
unit 105, and transmission unit 106 are the same as in the first embodiment, and so will not be described. 



40 




EP 0 823 823 A2 

2-2-1 Data Multiplexing Unit 3352 

The data multiplexing unit 3352 includes a multiplexing control unit 3354, a module information generation unit 
3353, an identifier information appending unit 1 1 2, a'navigation information table generating unit 1 1 3, and a multiplexing 
5 unit 114. Of these, the identifier information appending unit 112, the navigation information table generating unit 113, 
and the multiplexing unit 114 are the same as in the first embodiment, and so will not be described. 

2-2-1-1 Multiplexing Control Unit 3354 (part 1) 

10 On being activated by the transmission unit 1 06, the multiplexing control unit 3354 generates the content identifier 

assigning table 701 and display image information identifier assigning table 801 according to the same procedure as 
the multiplexing control unit 110 in the first embodiment. On completing the generation, the multiplexing control unit 
3354 instructs the module information generation unit 3353 to generate a module information table, instructs the iden- 
tifier information appending unit 112 to add the identifier VE_id to the private area of the image data, and instructs the 

15 navigation information table generating unit 113 to generate a navigation information table. 

2-2-1-2 Module Information Generation Unit 3353 

On being instructed by the multiplexing control unit 3354 to generate a module informatbn table, the module 
20 information generation unit 3353 refers to the display image information identifier assigning table 801 generates a 
module information table for U sets of image data. Here, "U" represents the number of sets of identification information 
for image data which are included in one module information table, with the value of U being given by the equation 
U=P*S/2. Here, in the same way as the first embodiment, P is the number of PIDs assigned to components which 
transfer image data, which S is the number of stream_ids which are assigned to image data. Here, U must be an 
25 integer. This can easily be ensured by setting at least one of P and S as an even number. In the present example, P=1 
and S=16 in the same way as the first embodiment, so that the value of U becomes "8". 

Module information table are used by the data reception apparatus 3361 to extract sets of image data from the 
stream transmitted by the data transmission apparatus 3351 . Examples of module information tables where U=8 are 
shown in Figs. 34A, 34B, and 34C. The module information table °MIT(0)" 3451 expresses the values of the 
30 component_tag and the streamjd which are respectively assigned to sets of image data whose VE jd identifiers are 
"O" to "7", so that this module information table is used when extracting any of image data a VE(0)" to "VE(7) B from the 
transport stream. 

These module information tables can be generated according to the processes described below. Firstly, the module 
information generation unit 3353 sets the values of variables i and n at "0", and then investigates whether identifier 
35 information for U sets of image data can be extracted starting from the nth set of image data in the display image 
information identifier assigning table 801. When this is possible, the module information generation unit 3353 extracts 
the VE Jd, component__tag, and streamjd for U sets of image data, before storing these items in a storage area (not 
illustrated) as the module information table 'MIT(i)'. The module information generation unit 3353 then adds "1 " to the 
value of the variable i and adds U to the value of the variable "n", before repeating the process until identifier information 
40 can no longer be extracted, at which point the module information generation unit 3353 terminates the processing. 

On terminating the generation of the module information generation unit 3353, the module information generation 
unit 3353 informs the multiplexing control unit 3354 of the completion of its processing. 

2-2-2-3 Multiplexing Control Unit 3354 (part 2) 

45 

On receiving notification indicating the completion of the processing of the identifier informatbn appending unit 
112, the navigation information table generating unit 113, and the module information generation unit 3353, the multi- 
plexing control unit 3354 determines the number of contents T to be repeatedly transmitted in one cycle. Here, T is 
given by M U*2n=T with M as the total number of contents stored in the transmission data storage unit 102. Here, n is 
50 the smallest integer which allows M T to be satisfied. In the present embodiment, M=63 and U=8 so that T is set at 
'54V In the same way as in the first embodiment, when the number of contents T in one cycle is greater than the total 
number of contents M, the multiplexing control unit 3354 multiplexes a null packet of a size given as at least the size 
of T-M times the size of the smallest content after first multiplexing all of the contents. By doing so : it can be ensured 
that a predetermined interval (at least U*smallest content size) will be maintained between the module information 
55 table and the image data identified by identification information included in the module information table. 

Next, the multiplexing control unit 3354 refers to the multiplexed informatbn storage unit 104 and informs the 
multiplexing unit 114 of the PCR_PID. 

The multiplexing control unit 3354 then sets the multiplexing start position wp and the content counter i at *0", 
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before finding the content number N and the module information number Q. Here, the content number N is given as 
the remainder of (i+U)/T (integer), while the module information number Q is given as the quotient of i/U (integer part). 
The multiplexing control unit 3354 judges whether the module information table MIT(Q) is stored in the module infor- 
mation generation unit 3353 and, when it is, instructs the multiplexing unit 11 4 to multiplex the module information table 

5 MIT(Q). In doing so, it informs the multiplexing unit 114 of the multiplexing start position wp, the bitrate B, and the 
B VE_information_component_pid B in the multiplexing information table 601 as the PID. 

On being instructed the module information table MIT(N), the multiplexing unit 114 multiplexes the module infor- 
mation table into the transport stream using the indicated start position wp, bitrate B, and PID, in the same way as with 
a stream correspondence table VET. 

to When the module information table MIT(Q) is not stored in the module information generation unit 3353, the mul- 

tiplexing control unit 3354 instructs the multiplexing unit 114 to multiplex a null packet of the same size as S_MIT, in 
doing so informing the multiplexing unit 114 of the bitrate B and the multiplexing start position wp. Here, S_MIT is the 
size given when a module information table MIT is converted into a transport packet. After this, the multiplexing control 
unit 3354 recalculates the multiplexing start position wp according to the equation wp=wp+S_MIT/B. 

is The multiplexing control unit 3354 next judges whether the image data VE(N) and the navigation information table 

NVT(N) are stored in the identifier information appending unit 112 or the navigation information table generating unit 
113. When this information is stored, the multiplexing control unit 3354 instructs the multiplexing unit 114 to multiplex 
the image data VE(N) and the navigation information table NVT(N) in the same way as in the first embodiment, before 
recalculating the multiplexing start position wp. When the information is not stored, the multiplexing control unit 3354 

20 instructs the multiplexing unit 1 1 4 to multiplex a null packet, in the same way as in the first embodiment and recalculates 
the multiplexing start position wp. The multiplexing control unit 3354 has the multiplexing of image data VE(N) and the 
navigation information table NvT(N) repeated, incrementing the content number N by one each time until the content 
number N is equal to i+U. When N=i+U, the multiplexing control unit 3354 adds U to the value of i and repeats the 
processing from the calculation of the content number N and the module information number Q onwards. 

25 

2-2-1-4 Multiplexing Unit 114 

Fig. 35 shows an example of the transport stream generated by the multiplexing unit 114. While the transport 
stream 1701 in the first embodiment is such that one stream correspondence table is multiplexed for each set of image 

30 data, the transport stream 3551 of the present embodiment is such that one module information table is multiplexed 
for eight sets of image data. Here, each module information table MIT(N) is multiplexed at a position which is a distance 
equivalent to eight sets of image data ahead of the image data VE(N*B) to VE(N*8+7). Here, no image data with the 
same PID and streamjd as the image data corresponding to the module information table MIT(N) is multiplexed in 
this interval between the module information table MIT(N) and its corresponding image data. As a result, the data 

35 reception apparatus 3361 is able to extract the desired image data VE(N) by merely separating the first set of image 
data to appear, out of the plurality of sets of image data with the indicated PID and streamjd. 

2-2 Operation of the Data Transmission Apparatus 3351 

*o The following is an explanation of the operation of the data transmission apparatus 3351 of the present embodi- 

ment, with reference to Figs. 36 and 37. 

First, the multiplexing control unit 3354 generates the content identifier assigning table 701 (S3602), and then 
generates the display image information identifier assigning table 801 (S3604). The multiplexing control unit 3354 then 
activates the identifier information appending unit 112, the navigation information table generating unit 113, and the 
45 module information generation unit 3353. 

The identifier information appending unit 1 1 2 appends image data identifiers to the private area of the image data 
and stores the appended data (S3606). The identifier information appending unit 112 then notifies the multiplexing 
control unit 110 of the completion of its processing. The navigation information table generating unit 113 generates 
navigation information tables (S3608) and notifies the multiplexing control unit 110 of the completion of its processing. 
so The module information generation unit 3353 generates the module information tables (S3610) and notifies the multi- 
plexing control unit 110 of the completion of its processing. 

The system information table generating unit 105 then generates the various system information tables, such as 
the NIT, the SDT, the EIT, the PAT, and the PMT (S3612). 

The multiplexing control unit 3354 determines the number of contents T in one repetition for when the contents 
£5 are multiplexed into a transport stream (S3614), informs the multiplexing unit 114 of the PCR_PID, and instructs the 
multiplexing unit 114 to multiplex the PGR (S3616). 

The multiplexing control unit 3354 next sets the content counter i and the multiplexing start position wp at "0" 
(S3752). 
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The multiplexing control unit 3354 finds the content number N and the module information number Q (S3754). 
The multiplexing control unit 3354 judges whether the module information table MIT(Q) is present in the module 
information generation unit 3353 (S3756). If so, the multiplexing control unit 3354 informs the multiplexing unit 114 of 
the multiplexing start position wp, the bitrate B, and the PID and instructs the navigation information table generating 

5 unit 1 1 3 to multiplex the module information table MIT(Q) (S3758). When no module information table MIT(Q) is present, 
the multiplexing control unit 3354 instructs the multiplexing unit 114 to multiplex a null packet of a size S_MIT (S3760). 

The multiplexing control unit 3354 then recalculates the multiplexing start position wp according to the equation 
wp=wp+S_MIT/B (S3762), investigates the identifier information appending unit 112 and the navigation information 
table generating unit 113 and judges whether the content N exists (S3764). 

10 When the content N exists, the multiplexing control unit 3354 instructs the multiplexing unit 114 to multiplex the 

image data VE(N). In doing so, the multiplexing control unit 3354 informs the multiplexing unit 114 of the multiplexing 
start position wp, bitrate Bv, PID, and streamjd (S3766). The multiplexing control unit 3354 also instructs the multi- 
plexing unit 114 to multiplex the navigation informatbn table NVT(N). In doing so, the multiplexing control unit 3354 
informs the multiplexing unit 1 14 of the multiplexing start position wp, bitrate Bv, PID, and table_id_extension (S3768). 

is The multiplexing control unit 3354 then recalculates the multiplexing start position wp according to the equation wp=wp+ 
{S_VE(N)+S_NVT(N)}/B (S3770), and advances to S3776. 

When it judges in S3764 that no content N exists, the multiplexing control unit 3354 instructs the multiplexing unit 
114 to multiplex a null packet of a size equivalent to S_VB(0)+S_NVT(O) (S3772), and recalculates the multiplexing 
start position wp according to the equation wp=wp+{S_VE(0)+S_NVT(0)}/B (S3774), and advances to S3776. 

20 in S3776, the multiplexing control unit 3354 adds "1 " to the content number N. The multiplexing control unit 3354 

then judges whether the content number N matches the total of the value of the content counter i plus the number U 
of sets of identification informatbn of image data included in one module information table (S3778). When the numbers 
match, the multiplexing control unit 3354 adds the value of U to the value of i (S3780) and returns to S3754. When the 
numbers do not match, the processing returns to S3764. 

25 

2-3 Construction of the Data Reception Apparatus 3361 

The data reception apparatus 3361 is provided with a data storage unit 3363 which includes a module information 
storage unit 3364, which stores module information tables separated by the TS decoder unit 1 23, in place of the stream 
30 correspondence information table storage unit 132 of the first embodiment, and a reception control unit 3362 which 
differs from that of the first embodiment, but is otherwise the same as the data reception apparatus 121 of the first 
embodiment. 

2-3-1 Switching Process for Image Data 

35 

The processing ol the reception control unit 3362 in the data reception apparatus 3361 differs from the reception 
control unit 1 26 in the first embodiment only in the switching process for image data which is part of the content switching 
process of S2504 shown in Fig. 29. Accordingly, the following explanation will only focus on the operation of the data 
receptbn apparatus 3361 when performing the switching of image data. This is explained with reference to the flowchart 
40 shown in Fig. 38. 

On receiving an indication for the switching of image data, the reception control unit 3362 judges whether the 
variables new_VE_service_id is equal to the value of the cur_VE_service_id and whether the variable 
new__VE_event_id is equal to the cur_VE_event_id (S3852), in the same way as in the first embodiment. When this is 
the case, the reception control unit 3362 judges whether the new_VE_id is equal to the cur_VE_id (S3854). When this 

45 is the case, the reception control unit 3362 terminates the switching process, while when not the case, the reception 
control unit 3362 advances to S3860. When the judgement in S3852 is negative, the reception control unit 3362 refers 
to the system information tables corresponding to the variables new_VE_service_id and new_VE_event_id, and in- 
structs the TS decoder unit 123 to separate the PMT corresponding to the event identified by the variables 
new_VE_service_id and new_VE_event_id. The TS decoder unit 123 then separates the indicated PMT and writes it 

50 into the system information table storage unit 1 34 in the received data storage unit 1 25, before notifying the reception 
control unit 3362. On receiving notification of the separation of the PMT, the reception control unit 3362 refers to the 
new PMT and obtains the PID of the PGR, which it then sets in the fitter condition storage unit 131 (S3856). The 
receptbn control unit 3362 then sets the value of the value of the cur_VE_service_id at the value of the 
new_VE_servbe_id and the vaJue of the cur_VE_event_id at the value of the new_VE_event_id (S3858). 

55 The reception control unit 3362 refers to the PMT in the system information table storage unit 1 34 corresponding 

to the event identified by the variables cur_VE_service_id and cur_VE_event_id, and obtains the PID of the component 
to which the VEJnformation_Component_Descriptor is attached. The reception control unit 3362 sets this PID in the 
filter condition for the module information in the filter condition storage unit 131 and sets this filter condition into the 
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started state. Here, the filter condition for the module information has an output destination which, unlike the filter 
condition for the stream correspondence table in the first embodiment, is the module information storage unit 3364. 
The TS decoder unit 123 separates the module information MIT from the transport stream in accordance with the set 
filter condition and stores it in the module information storage unit 3364, before notifying the reception control unit 3362 
5 (S3860). 

Following this, the reception control unit 3362 judges whether the module information includes identification infor- 
mation of a set of image data which has a VE_id which is equal to the value of the variable new_VE_id (S3862). When 
such image data is included, the reception control unit 3362 obtains the "stream_id" and the ■componenMag" of the 
of the image data from the module information. After this, the reception control unit 3362 refers to the PMT in the 

10 system information table storage unit 1 34 corresponding to the event identified by the variables cur_VE_service id and 
cur_VE_event_id and, in the same way as the first embodiment, obtains the value of the PID which corresponds to 
the value of "componentjag", before setting this stream_id and PID in the filter condition for image data in the filter 
condition storage unit 131 and setting this filter condition into the started state. The TS decoder unit 123 separates 
one frame of image data in accordance with this filter condition and outputs it to the AV decoder unit 124, in addition 

*5 to notifying the reception control unit 3362. On receiving notification of the separation of one frame of image data, the 
reception control unit 3362 sets the filter condition for image data into the stopped state (S3864). 

The reception control unit 3362 gives an indication to the AV decoder unit 1 24 and obtains the value of the identifier 
of the image data given in the private area of the image data separated by the TS decoder unit 123, before comparing 
this value with the value of the variable new_VE_id (S3866). When the values match, the reception control unit 3362 

20 advances to S3868, while if not, the process advances to S3860. 

The reception control unit 3362 then instructs the AV decoder unit 1 24 to decode the separated image data. The 
AV decoder unit 124 then separates the image data separated by the TS decoder unit 123, with the image data being 
displayed by the display unit 129 via the reproduction unit 128 (S3868). 

The reception control unit 3362 then sets the value of the variable new_VE_id into the variable cur_VE_id, before 

25 terminating the reproduction process for image data. 

2-4 Summary 

As described above, the present embodiment features a module information table in which a plurality of sets of 
30 identification information for image data are written, with the a module information table being multiplexed and trans- 
mitted for each of the plurality of sets of image data. The data reception apparatus 3361 is able to separate the desired 
image data and reproduce it, in accordance with the identification information of image data given in the module infor- 
mation table. As a result, interactive programs which allow user operations can be provided using a one-directional 
communication path. 

35 

2-5 Modifications 
2-5-1 

40 The present embodiment describes module information tables which includes componentjags and stream_ids 

for each set of image data, although, like the stream correspondence table of the first embodiment, reproduction start 
time information first_pts' and reproduction end time information ■last^pts" may also be included, so that the reception 
control unit 3362 may be constructed to re-execute the obtaining of image data when, referring to the value of the 
"first_pts , \ the setting of the filter condition of image data is delayed. The reception control unit 3362 may also stop the 

45 decoding of image data after referring to the value of "last_pts". 

2-5-2 

The present embodiment has described the case where each content is composed of a combination of image data 
so and navigation information, although audio data may also be included. When audio data is included, the data trans- 
mission apparatus 3351 multiplexes and transmits a module information table for audio data in the same way as image 
data, with the data reception apparatus 3361 performing a switching process for audio data at the same time as the 
switching process for image data, and having the audio data outputted by the audio output unit 130. Here, the multi- 
plexing of audio data and the switching process for audio data may be achieved using the same process as the mul- 
55 tiplexing of image data and the switching process for image data 
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Third Embodiment 

3-1 Outline Construction 

s The digital broadcast system of the third embodiment has largely the same construction as the digital broadcast 

system of the first embodiment, so that the present digital broadcast system will be explained with reference to the 

construction shown in Fig. 4. 

The difference with the first embodiment lies in the inclusion of audio data in the presentation information in the 

presentation information storage unit 107 of the transmission data storage unit 102. As a result, contents in the present 
10 embodiment are composed of a combination of image data, audio data, and navigation information. The following 

explanation will only focus on the differences with the first embodiment. 

3-2 Data Transmission Apparatus 101 

*5 3-2-1 Transmission Datastorage Unit 102 

3-2-1-1 Presentation Information Storage Unit 107 

The presentation information storage unit 1 07 stores audio data, such as the audio data which is to be reproduced 
20 by the data reception apparatus 1 2 1 together with the corresponding image data as BGM (background music) or audio 
guidance, in addition to the image data stored by the presentation information storage unit 1 07 in the first embodiment. 
Examples of the audio data stored in the presentation information storage unit 107 are the audio data 2901 with the 
filename n BGM0.m2a", the audio data 2902 with the filename °BGM1.m2a n , and the audio data 2903 with the filename 
B BGM2.m2a B which are shown in Fig. 39. These files are sources of music which is to be reproduced by the data 
25 reception apparatus 121 as BGM. 

3-2-1-2 Construction Information Storage Unit 109 

The construction information storage unit 109 stores the construction information table 3001 and the entry infor- 
so mation 3002 shown in Fig. 40. Each content in the construction information table 3001 is given a content number, with 
this table showing the filenames of the image data 3004, audio data 3005, and navigation information 3006 which 
correspond to each content number. This is the equivalent of the addition of the item for the audio data 3005 to the 
construction information table 501 in the first embodiment, with the audio data in each content being reproduced at 
the same time as the image data ol the content. As one example, reproduction of the audio data 2901 with the filename 
35 a BGM0.m2a" is indicated for the content with the content number "1 " in the construction information table 3001 , while 
reproduction of the audio data 2902 with the filename "BGM1 .m2a° is indicated for the content with the content number 
"5". 

3-2-2 Multiplexed Information Storage Unit 104 



The multiplexed information storage unit 104 stores the multiplexing information table 3101 shown in Fig. 41. In 
addition to the multiplexing information table 601 of the first embodiment, the present multiplexing information table 
3101 includes the values of the "AE_component_bitrate0 a 3102, the "AE_component_pid0" 3103, the 
"AE_component_bttrateC 3104, the "AE_component_pid1 1 3105, B AE_component_brtrate2 B 3106, the 
"AE_component_pid2' 31 07 for the audio data. This bitrate shows the transfer rate to be assigned when multiplexing 
the audio data 2901, the audio data 2902, and the audio data 2903 into an MPEG2 transport stream. The 
AE_component_ptd (audio data component identifier), meanwhile, shows the value of the PID assigned to the com- 
ponent used to multiplex the audio data 2901 , the audio data 2902, and the audio data 2903 stored in the presentation 
information storage unit 107. 



3-2-3 Data Multiplexing Unit 103 

3-2-3-1 Multiplexing Control Unit 110 

On being activated by the transmission unit 1 06, the multiplexing control unit 110 reads the construction information 
table 3001 and the multiplexing information table 3101, and generates the content identifier assigning table which 
assigns the image data identifier VE_id and the navigation information identifier NE_id to each content number This 
content identifier assigning table 3201 is shown in Fig. 42. The multiplexing control unit 110 then writes the values of 
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the 'service Jd" and "evenMd" read from the multiplexing information table 3101 into the AE_svc_id (audio data service 
identifier) 3202 and the AE_event_id (audio data event identifier) 3203 which were not entered in the content identifier 
assigning table 701 of the first embodiment. Here, instead of writing the value of the "AE_id" (audio data identifier), 
the multiplexing control unit 110 writes the value of the AE_compJag (audio data component tag) 3204. The value of 
this AE_comp_tag is the value of a componentjag which is assigned one-to-one to a PID of a component used for 
multiplexing the audio data assigned in the multiplexing information table 3101. As examples, the componentjag 
■0x00" is assigned to the PID "0x0085 M and the componentjag "0x01" is assigned to the PID "0x0086". Here, the 
correspondence between the values of AE_compJag and the values of the PIDs is given in the PMT. The reason the 
AE_comp Jag 3204 is given instead of the AE_id is that the audio data 2901 , the audio data 2902, and the audio data 
2903 is background music or audio guidance which is to be continuously reproduced, and so is multiplexed into only 
one component. It should be noted that in the present embodiment, only a componentjag is assigned to audio data 
for background music, atthough a stream Jd may also be assigned. 

The multiplexing control unit 110 generates a same display image information identifier assigning table as the 
display image information identifier assigning table 801 of the first embodiment 



3-2-3-2 Navigation Information Table Generating Unit 113 

On receiving an instruction from the multiplexing control unit 110 to generate a navigation information table, the 
navigation information table generating unit 113 reads the navigation information (see Fig. 6) stored in the navigation 
20 information storage unit 108 and, when it includes a hyperlink table, also refers to the content identifier assigning table 
3201 to generate the navigation information table. Fig. 43 shows the generated navigation information table 3301 with 
the filename "NVT(5) n . Unlike the navigation information table 1 001 in the first embodiment, the identifiers for the audio 
data include the AE_comp_tag in place of the AE_id, with the multiplexing control unit 110 writing the value of the 
componentjag assigned to the PID of the component used to multiplex the audio data for the background music. 



3-2-3-3 Multiplexing Unit 114 

The multiplexing unit 114 multiplexes the stream correspondence table VET(N), the image data VE(N) and navi- 
gation information table NE(N) into the transport stream, in the same way as in the first embodiment, and is first in- 

so structed by the multiplexing control unit 110 to perform multiplexing of the audio data 2901 from the multiplexing start 
position WP=0, with bitrate "0.5Mbps" given as the "AE_component_bitrate" in the multiplexing information table 3101 , 
and the PID ■0x0085 B given as the AE_component_pid. In the same way, the multiplexing unit 114 is instructed to 
multiplex the audio data 2902 using the PID "0x0086 B and the audio data 2903 using the PID "0x0087". As shown by 
the transport stream 3501 in Fig. 44, the multiplexing unit 114 additionally multiplexes the stream 3502 of the audio 

35 data 2901, stream 3503 of the audio data 2902, and stream 3504 of the audio data 2903 into the transport stream 
1701 of the first embodiment. 

3-2-4 System Information Table Generating Unit 105 

The system information table generating unit 105 generates the stream information table and PMT in the same 
way as in the first embodiment. The generated PMT 3401 is shown in Fig. 45A. In addition to the PMT 1 501 of the first 
embodiment, the multiplexing control unit 110 refers to the multiplexing information table 3101 and writes the PIDs 
■0x0085", "0x0086", and "0x0087" of the components used to multiplex the audio data 2901 , 2902, and 2903, as well 
as the value "0x03' of the "stream Jype" showing that the data multiplexed into this component is audio data, and the 
45 streamJdentifier_descriptor showing the values "0x00", "0x01 ", and "0x02" of the "componentjag" for these compo- 
nents. The multiplexing control unit 1 1 0 also writes the value "0x01 ' into the B entry_AE_comp Jag' which is the identifier 
of the audio data to be reproduced first when this event is selected, as shown by the Entry_descriptor 3402 in Fig. 45B. 

3-2-5 Transmission Unit 1 06 



Fig. 46 shows the transport stream 3601 which is transmitted by the transmission unit 106. Here, the stream 3502 
for the audio data 2901 which is assigned the identifier "0x0085', the stream 3503 for the audio data 2902 which is 
assigned the identifier "0x0086", and the stream 3504 for the audio data 2903 which is assigned the identifier "0x0087" 
are multiplexed, in addition to the transport stream 1 801 of the first embodiment 



3-2-6 Operation of the Data Transmission Apparatus 101 

The following is an explanation of the operations of the data transmission apparatus 1 01 of the present embodiment 



15 



25 



so 



55 
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which differ to the operation in the first embodiment. After S1918 of the first embodiment (shown in Fig. 23), the mul- 
tiplexing control unit 110 informs the multiplexing unit 114 of the bitrate "0.5Mbps 0 , the PID "0x0085°, and the multi- 
plexing start position wp "0", as well as indicating the multiplexing of the audio data 2901. The multiplexing unit 114 is 
also instructed to multiplex the audio data 2902 with the bitrate -0.5 Mbps", the PID "0x0086" and the multiplexing start 
s position wp "0", and the audio data 2903 with the bitrate "0.5 Mbps", the PID "0x0087" and the multiplexing start position 
wp "0". 

The multiplexing unit 1 1 4 then multiplexes this information in accordance with the instructions from the multiplexing 
control unit 110. 

10 3-3 Data Reception Apparatus 121 

3-3-1 Reception Control Unit 126 

When an event multiplexed into the transmission data stored in the transmission data storage unit 102 is selected 

15 out of the transport stream 3601 , the reception control unit 126 obtains the image data for the entry content and the 
navigation information table in the same way as the first embodiment and performs reproduction, in addition to referring 
to the PMT 3401 in the system information table storage unit 1 34 and obtaining the value "0x0086" of the PID for the 
component whose data type is "0x03" indicating audio data and which is attached the stream_identifier_descriptor 
which has a componentjag equal to the value "0x00" of the °entry_AB_compJag". After this, the reception control 

20 unit 1 26 sets the value "0x0086" into the "PID" entry of the filter condition for audio data in the filter condition storage 
unit 131 and sets this filter condition into the started state. 

By doing so, the audio data 2902 with the file name n BGMI.m2a° shown in Fig. 39 can be reproduced by the audio 
output unit 1 30 at the same time as the display image 2301 shown in Fig. 27A is displayed by the display unit 129. 
When the user inputs an operation signal the reception control unit 126 performs the processing to obtain and 

2S reproduce the new image data and navigation information table, in the same way as in the first embodiment, as well 
as obtaining the identifier for the audio data from the hyperlink table of the navigation information table and setting it 
in the filter condition storage unit 1 31 , so that new audio data can be obtained and reproduced. Here, for example, the 
display image 2301 shown in Fig. 27A for the national weather of Japan is displayed by the display unit 129 and the 
audio data 2902 for the background music is reproduced by the audio output unit 130, with the button "Tokyo" being 

30 in the selected state. Here, if the user presses the "Enter" key, the display image 2303 shown in Fig. 27C will be 
displayed by the display unit 129 as in the first embodiment. At the same time, the audio data 2901 with the filename 
"BGM0.m2a" shown in Fig. 39 will be reproduced as background music by the audio output unit 130, in accordance 
with the value "0x00" of the "AE_compjag" of the audio data corresponding to the content of the link destination 
indicated in the hyperlink table 3302 of the navigation information table NVT(5) 3301 in Fig. 43. 

35 

3-3-2 Operation of the Data Reception Apparatus 121 
3-3-2-1 Entire Operation 

40 The following is an explanation of the operations of the data reception apparatus 121 which are particular to this 

embodiment, with reference to the flowchart in Fig. 47. 

The reception control unit 126 performs the same judgement as in S2502 of the first embodiment (S3702), and 

when negative, performs the same process as in S250B (S3704), before performing the process in S2510. In doing 

so, the reproduction control unit 126 also clears the variable cur_AE_comp_tag (S3706). After this, the reproduction 
45 control unit 126 performs the same switching of image data as S2504 (S3708), the same switching of navigation 

information as S2506 (S3712), and a switching of audio data (S3710) in parallel, before terminating the process. 

3-3-2-2 Switching process for Audio data 

50 The following is a detailed explanation of the switching process for audio data, with reference to the flowchart in 

Fig. 48. 

The receptbn control unit 126 judges whether the variables new_AE_service_id is equal to the value of the 
cur_AE_servicejd and whether the variable new_AE_eventjd is equal to the cur_AE_event_id (S3802). When this 
is the case, the reception control unit 126 judges whether the new_AE_id is equal to the cur_AEjd (S3804). When 
55 this is the case, the reception control unit 1 26 terminates the switching process. 

When the judgement in S3B02 is negative, the reception control unit 126 obtains the PMT of the event identified 
by the variables new_AE_servicejd and new_AE_eventjd and obtains the PID of the component whose data type 
is "audio data - and which has a componentjag which is equal to the value of the variable new_AE^component_tag. 
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The reception control unit 126 then sets the filter condition for audio data in the filter condition storage unit 131 and 
sets this filter condition in the started state (S3810). Following this, the reception control unit 126 sets the value ot the 
variable new_AE_comp_tag into the variable cur_AE_comp_tag (S3812) and terminates the processing. 

5 3-3-3 Summary 

In addition to the functions of the first embodiment, the data transmission apparatus 1 01 of the present embodiment 
additionally transmits audio data, with the data reception apparatus 121 separating the audio data with the correspond- 
ing image data and navigation information and reproducing the image data and audio data. Accordingly, audio data, 
10 such as audio guidance and background music, can be additionally reproduced for the interactive programs described 
in the first embodiment. Since sets of audio data correspond to different contents, the background music and audio 
guidance can also be switched when switching image data. 

4. Other Points of Note 

75 

It should be noted that the components of the data reception apparatus 121 of the first to third embodiments can 
be achieved by having a program which realizes the functions of the reception control unit shown in Fig. 4 recorded 
on a recording medium, such as a ROM card. This ROM card can then be inserted into a card slot provided in a data 
reception apparatus which is not provided with these functions, thereby converting the apparatus into the data reception 
20 apparatus of the present invention. 

Although the present invention has been fully described by way of examples with reference to accompanying 
drawings, it is to be noted that various changes and modifications will be apparent to those skilled in the art. Therefore, 
unless such changes and modifications depart from the scope of the present invention, they should be construed as 
being included therein. 

25 

Claims 

1 . A digital broadcasting apparatus which achieves simulated interaction using a digital broadcast, the digital broad- 
30 casting apparatus comprising: 

image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier; 

control information storage means for storing a plurality of sets of control information, each of which has a 
35 control information identifier, and each of which includes link destination information that shows a set of image 

data and a set of control information for a link destination for a corresponding set of image data; and 
transmission means for repeatedly transmitting a plurality of sets of the image data and a plurality of sets of 
the control information. 

40 2. A digital broadcasting apparatus which achieves simulated interaction using a digital broadcast, the digital broad- 
casting apparatus comprising: 

image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier; 

45 control information storage means for storing a plurality of sets of control information, each of which has a 

control information identifier, and each of which includes link destination information that shows a set of image 
data and a set of control information for a link destination for a corresponding set of image data; and 
multiplexing transmission means for repeatedly transmitting a plurality of sets of the image data and a plurality 
of sets of the control information as a multiplexed stream. 

so 

3. The digital broadcasting apparatus of Claim 2, further comprising correspondence information storage means for 
storing correspondence information showing correspondence between the sets of image data and the sets of 
control information, 

55 wherein the multiplexing transmission means includes: 

a retrieval unit for retrieving a set of image data and a corresponding set of control information shown in the 
correspondence information; and 

a multiplexing unit for successively multiplexing image data and control information retrieved by the retrieval 
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unit. 

4. The digital broadcasting apparatus of Claim 3, wherein the link destination information shows a combination of an 
image data identifier of the set of the image data for the link destination and a control information identifier of a 
corresponding set of control information for the link destination. 

5. The digital broadcasting apparatus of Claim 4, wherein the multiplexing unit, when multiplexing a set of image data 
and a set of control information, assigns and writes first image data identification information into the set of image 
data and control information identification information into the set of control information. 

6. The digital broadcasting apparatus of Claim 2, wherein at least one set of control information includes supplemen- 
tary image information which is used to select a set of image data for a link destination indicated by the link des- 
tination information. 

7. The digital broadcasting apparatus of Claim 2, wherein at least one set of control information includes script infor- 
mation for supporting an interactive lunction performed by a reception apparatus which receives the digital broad- 
cast. 

8. The digital broadcasting apparatus of Claim 2, further comprising entry information storage means for storing entry 
information which shows a combination of a set of image data and a set of control information which are to be 
reproduced first for a program, 

wherein the multiplexing transmission means repeatedly transmits the entry information. 

9. A digital broadcasting apparatus which achieves simulated interaction using a digital broadcast, the digital broad- 
casting apparatus comprising: 

image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier; 

control information storage means for storing a plurality of sets of control information, each of which has a 
control information identifier, and each of which includes link destination information that shows a set of image 
data and a set of control information for a link destination for a corresponding set of image data, the link 
destination information showing a combination of an image data identifier of the set of the image data for the 
link destination and a control information identifier for the set of the control information; 
^correspondence information storage means for storing correspondence information showing correspondence 
between the sets of image data and the sets of control information; and 

multiplexing transmission means for repeatedly transmitting a plurality of sets of the image data and a plurality 
of the control information as a multiplexed stream, 
wherein the multiplexing transmission means includes: 

a retrieval unit for retrieving a set of image data and a corresponding set of control information shown in the 
correspondence information; 

a multiplexing unit for successively multiplexing image data and control information retrieved by the retrieval 
unit, in doing so assigning and writing first image data identification information into the set of image data and 
control information identification information into the set of control information, 

an image correspondence table generation unit for generating an image correspondence table for each set 
of image data, each image correspondence table being given identification information found from the image 
data identifier of the corresponding set of image data, each image correspondence table including second 
image data identification information specifying a corresponding set of image data; and 
an image correspondence table multiplexing unit for reading an image correspondence table corresponding 
to a set of image data and multiplexing the image correspondence table such that the image correspondence 
table will be transmitted by the multiplexing transmission means at a time which precedes a transmission of 
the corresponding set of image data by at least a predetermined time period, the predetermined time period 
being defined as a time period which allows a digital broadcast reception apparatus which receives the digital 
broadcast to obtain the second image data identification information specifying a set of image data before 
starting to extract the corresponding set of image data. 

10. The digital broadcasting apparatus of Claim 9, wherein the multiplexing transmission means further includes: 

a retrieval control unit for controlling the retrieval unit to retrieve at least one set of image data which has 
first image data identification information that differs from the image data specified by second image data identi- 
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fication information included in the image correspondence table, during a time period between a multiplexing of 
the image correspondence table into the multiplexed stream by the image correspondence table multiplexing unit 
and a multiplexing of the set of image data corresponding to the image correspondence table. 

s 11. The digital broadcasting apparatus of Claim 10, wherein the multiplexing unit includes a null data generation unit 
for generating, when a number of sets of image data stored in the image information storage means is less than 
a predetermined number, a number of sets of null data to make up the predetermined number, wherein the multi- 
plexing unit successively multiplexes trie sets of null data generated by the null data generation unit after a final 
set of image data and. a final set of control information have been read by the retrieval unit. 

10 

12. The digital broadcasting apparatus of Claim 9, wherein the multiplexing unit further includes an area assigning 
unit for assigning, when a set of image data and a set of control information are multiplexed, a bit rate to the set 
of image data and to the corresponding set of control information, each bit rate being determined in accordance 
with a ratio of a data amount of each set of image data to an information amount of the corresponding set of control 
is information, 

wherein the multiplexing unit multiplexes the set of image data and the set of control information using the 
respective bit rates assigned by the area assigning unit. 



13. The digital broadcasting apparatus of Claim 12, wherein the multiplexing unit further includes a multiplexing start 
20 position calculation unit for calculating multiplexing start positions for when an image correspondence table, a set 

of image data/and a set of control information are multiplexed, using a predetermined equation, 



the image correspondence table multiplexing unit multiplexing an image correspondence table starting at the 
multiplexing start position calculated by the multiplexing start position calculation unit, and 
25 the multiplexing unit multiplexing a set of image data and a set of control information at the respective multi- 

plexing start positions calculated by the multiplexing start position calculation unit. 

14. The digital broadcasting apparatus of Claim 9, wherein the first image data identification information and the second 
image data identification information are the same. 

30 

1 5. The digital broadcasting apparatus of Claim 9, wherein the first image data identification information and the second 
image data identification information are combinations of a stream identifier ("strearnjd") and a packet identifier 
("PID") in accordance with MPEG 2 (Moving Pictures Experts Group2) standard. 



55 16. The digital broadcasting apparatus of Claim 9, wherein the first image data identification information is a combi- 
nation of a stream identifier ("strearnjd") and a packet identifier ("PID") in accordance with MPEG2 (Moving Pic- 
tures Experts Group2) standard, and the second image data identification information is a combination of a stream 
identifier in accordance with MPEG2 (Moving Pictures Experts Group2) standard and a component tag 
('component_tag") in accordance with DVB (Digital Video Broadcasting) standard, 

to wherein the multiplexing transmission means repeatedly transmits a correspondence table for the packet 

identifier and the component tag. 



17. The digital broadcasting apparatus of Claim 9, wherein the multiplexing transmission means further includes an 
image data identifier appending unit for writing, when a set of image data retrieved by the retrieval unit is multi- 
plexed, an image data identifier into a private area of the corresponding set of image data. 



18. The digital broadcasting apparatus of Claim 9, wherein the image correspondence table multiplexing unit, after 
multiplexing an image correspondence table, multiplexes the same image correspondence table a plurality of times 
before a set of image data which corresponds to the image correspondence table is multiplexed. 

so 

19. A digital broadcasting apparatus which achieves simulated interaction using a digital broadcast, the digital broad- 
casting apparatus comprising: 

image information storage means for storing a plurality of sets of image data, each of which has an image 
55 data identifier, 

audio information storage means for storing a plurality of sets of audio data, each of which has an audio data 
identifier; 

control information storage means for storing a plurality of sets of control information, each of which has a 
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control information identifier, and each of which includes link destination information that shows a set of image 
data, a set of audio data, and a set of control information for a link destination for the corresponding set of ■ 
image data; and 

multiplexing transmission means for repeatedly transmitting a plurality of sets of the image data, a plurality of 
sets of audio data, and a plurality of the control information as a multiplexed stream. 

20. The digital broadcasting apparatus of Claim 19, further comprising: 

correspondence information storage means for storing correspondence information showing correspondence 
between the sets of image data, the sets of audio data, and the sets of control information, 
wherein the multiplexing transmission means includes: 

a retrieval unit for retrieving a set of image data and a corresponding set of audio data and a corresponding 
set of control information shown in the correspondence information; and 

a multiplexing unit for successively multiplexing image data, audio data and control information retrieved by 
the retrieval unit. 

21 . The digital broadcasting apparatus of Claim 20, wherein the link destination information shows a combination of 
an image data identifier for the set of image data of a link destination, an audio data identifier for the set of audio 
data of the link destination, and a control information identifier for the control information of the link destination. 

22. The digital broadcasting apparatus of Claim 4, wherein the multiplexing unit, when multiplexing a set of image 
data, a set of audio data, and a set of control information, assigns and writes first image data identification infor- 
mation into the set of image data, first audio data identification information into the set of audio data, and control 
information identification information into the set of control information. 

23. The digital broadcasting apparatus of Claim 22, wherein the multiplexing transmission means further includes: 

an image correspondence table generation unit for generating an image correspondence table for each set 
of image data, each image correspondence table being given identification information found from the image 
data identifier of the corresponding set of image data, each image correspondence table including second 
: image data identification information specifying a corresponding set of image data; and 
an audio correspondence table generation unit for generating an audio correspondence table for each set of 
audio data, each audio correspondence table being given identification information found from the audb data 
identifier of the corresponding set of audio data, each audio correspondence table including second audio 
data identification information specifying a corresponding set of audio data; 

an image correspondence table multiplexing unit for reading an image correspondence table corresponding 
to a set of image data and multiplexing the image correspondence table such that the image correspondence 
table will be transmitted by the multiplexing transmission means at a time which precedes a transmission of 
the corresponding set of image data by at least a predetermined time period, the predetermined time period 
being defined as a time period which allows a digital broadcast reception apparatus which receives the digital 
broadcast to obtain the second image data identification information specifying a set of image data before 
starting to extract the image data; and 

an audio correspondence table multiplexing unit for reading an audio correspondence table corresponding to 
a set of audio data and multiplexing the audio correspondence table such that the audio correspondence table 
will be transmitted by the multiplexing transmission means at a time which precedes a transmission of the 
corresponding set of audio data by at least a predetermined time period, the predetermined time period being 
defined as a time period which allows a digital broadcast reception apparatus which receives the digital broad- 
cast to obtain the second audio identification information specifying a set of audio data before starting to extract 
the audio data. 

24. A digital broadcasting apparatus which achieves simulated interaction using a digital broadcast, the digital broad- 
casting apparatus comprising: 

image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier, 

control information storage means for storing a plurality of sets of control information, each of which has a 
control information identifier, and each of which includes fink destination information that shows a set of image 
data and a set of control information for a link destination for the sets of image data, the link destination 
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information showing a combination of an image data identifier of the set of the image data for the link destination 
and a control information identifier for the set of control information; 

correspondence information storage means for storing correspondence information showing correspondence 
. between the sets of image data and the sets of control information; and 
s multiplexing transmission means for repeatedly transmitting a plurality of sets of the image data and a plurality 

of the control information as a multiplexed stream, 
wherein the multiplexing transmission means includes: 

a retrieval unit for retrieving a plurality of sets of image data and corresponding sets of control information 
shown in the correspondence information; 
10 a multiplexing unit for successively multiplexing image data and control information retrieved by the retrieval 

unit, in doing so assigning and writing first image data identification information into the set of image data and 
control information identification information into the set of control information; 

an image correspondence table generation unit for generating an image correspondence table for each set 
of image data, each correspondence table having identification information found from the image data identifier 
15 of the corresponding set of image data, each image correspondence table including second image data iden- 

tification information specifying a corresponding set of image data and reproduction time information for the 
corresponding set of image data; and 

an image correspondence table multiplexing unit for reading an image correspondence table corresponding 
to a set of image data and multiplexing the image correspondence table such that the image correspondence 
20 table will be transmitted by the multiplexing transmission means at a time which precedes a transmission of 

the corresponding set of image data by at least a predetermined time period, the predetermined time period 
being defined as a time period which allows a digital broadcast reception apparatus which receives the digital 
broadcast to obtain the second image data identification information specifying a set of image data before 
starting to extract the image data. 



25 



25. The digital broadcasting apparatus of Claim 24, wherein the image correspondence table generation unit includes: 



a reproduction time calculation unit for calculating reproduction time information at which a set of image data 
corresponding to an image correspondence table is to be reproduced, in accordance with a predetermined 
so equation; and 

a reproduction time writing unit for writing the reproduction time information calculated by the reproduction 
time calculation unit into the image correspondence table. 

26. A digital broadcasting apparatus which achieves simulated interaction using a digital broadcast, the digital broad- 
55 casting apparatus comprising: 

image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier; 

control information storage means for storing a plurality of sets of control information, each of which has a 
40 control information identifier, and each of which includes link destination information that shows a set of image 

data and a set of control information for a link destination for the sets of image data, the link destination 
information showing a combination of an image data identifier of the set of the image data for the link destination 
and a control information identifier for the control information; 

correspondence information storage means for storing correspondence information showing correspondence 
45 between the sets of image data and the sets of control information; and 

multiplexing transmission means for repeatedly transmitting a plurality of sets of the image data and a plurality 
of the control information as a multiplexed stream, 
wherein the multiplexing transmission means includes: 

a retrieval unit for retrieving a plurality of sets of image data and corresponding sets of control information 
50 shown in the correspondence information; 

a multiplexing unit for successively multiplexing image data and control information retrieved by the retrieval 
unit, in doing so assigning and writing first image data identification information into the set of image data and 
control information identification information into the set of control information; 

a module information generation unit for generating a set of module information for a plurality of sets of image 
55 data, the module information including second image data identification information lor identifying each set of 

image data in the plurality of sets of image data; and 

a module information multiplexing unit for reading module information generated by the module information 
generation means and multiplexing the module information such that the module information will be transmitted 
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by the multiplexing transmission means at a time which precedes a transmission of the sets of image data, 
which are identified by the second image data identification information in the module information, by at least 
a predetermined time period, the predetermined time period being defined as a time period which allows a 
digital broadcast reception apparatus which receives the digital broadcast to obtain the second image data 
5 identification information specifying a set ol image data before starting to extract the corresponding set of 

image data. 

27. A digital broadcast reception apparatus for receiving a repeatedly transmitted digital broadcast of a plurality of sets 
of image data and sets of control information which correspond to the sets of image data, each set of control 
10 information including link destination information showing a set of image data which is a link destination for a link 

attached to a set of image data corresponding to the set of control information, 

the digital broadcast reception apparatus comprising: 
reception means for receiving the digital broadcast; 
15 extraction means for extracting one set of image data and a corresponding set of control information from the 

received digital broadcast; 

storage means for storing the extracted set of control information; 
reproduction means for reproducing the extracted set of image data; 

operation means for receiving a user selection operation of link destination information included in the set of 
20 control information; and 

extraction control means for controlling the extraction means to extract a set of image data and a corresponding 
set of control information which are indicated by the link destination information selected by the user selection 
operation. 



25 28. The digital broadcast reception apparatus of Claim 27, wherein each set of image data is appended with first image 
data identification information and each set of control information is appended with control information identification 
information, 

the operation means including an indication reception unit for receiving an operation indicating a switching 
30 from a currently displayed set of image data to a set of image data for a link destination, 

the extraction control means reading the link destination information in the set of control information stored in 
the storage means, and setting an extraction condition for the extraction means based on an image data 
identifier for a set of image data of the link destination to which switching has been indicated by the indication 
-s .reception unit and a control information identifier for a corresponding set of control information, 
35 wherein each set of control information includes an image data identifier for identifying a set of image data for 

a link destination and a control information identifier for identifying a set of control information for the link 
destination as the link destination information, 

and wherein the extraction means extracts a set of image data and a set of control information according to 
the extraction condition set by the extraction control means. 



40 



29. The digital broadcast reception means of Claim 28, 



wherein the plurality of sets of image data and plurality of sets of corresponding control information are trans- 
mitted having been multiplexed into a multiplexed stream, 
^5 wherein the reproduction means includes a supplementary image reproduction unit for combining supplemen- 

tary image information included in the control information stored in the storage means with a set of image data 
and reproducing the combined image, wherein the supplementary image information includes a supplementary 
image which is used to select a switching of image data from a present set of image data to a link destination 
set of image data. 



so 



30. The digital broadcast reception means of Claim 28, 



wherein the plurality of sets of image data and plurality of sets of corresponding control information are trans- 
mitted having been multiplexed into a multiplexed stream, and each set of control information includes script 
55 information for supporting an interactive function, 

wherein the reproduction means includes: 

a script information interpreting unit for interpreting script information; and 

a script execution unit for executing scripts in the script information, in accordance with an interpretation of 
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the script information interpreting unit. 

The digital broadcast reception apparatus of Claim 28, 

wherein the plurality of sets of image data and corresponding sets of control information are transmitted having 
been multiplexed into a multiplexed stream, 

wherein entry information, showing an image data identifier of a set of image data to be reproduced first when 
the reproduction of the multiplexed stream is commenced and a control information identifier of a set of control 
information corresponding to the set of image data, is multiplexed into the multiplexed stream, 
wherein the extraction means includes an entry information extraction unit for receiving an indication from the 
extraction control means and extracting the entry information, 

wherein the storage means includes an entry information storage unit for storing the entry information extracted 
by the entry information extraction unit, and 

wherein the extraction control means sets the extraction condition in the extraction means based on the image 
data identifier and the control information identifier written in the entry information. 

A digital broadcast reception apparatus for receiving a repeatedly transmitted digital broadcast of a plurality of sets 
of image data and sets of control information which correspond to the sets of image data, each set of control 
information including link destination information showing a set of image data which is a link destination for a link 
attached to a set of image data corresponding to the set of control information, each set of image data having first 
image data identification information, each set of control information having control information identification in- 
formation, the plurality of sets of image data and corresponding sets of control information being multiplexed into 
a multiplexed stream and transmitted, the multiplexed stream including an image correspondence table for each 
set of image data, each image correspondence table including second image data identification information spec- 
ifying a corresponding set of image data, each image correspondence table having identification information found 
from the image data identifier of the corresponding set of image data, the image correspondence tables being 
repeatedly transmitted in the same way as the sets of image data, 

the digital broadcast reception apparatus comprising: 
reception means for receiving the digital broadcast; 

extraction means for extracting one set of image data and a corresponding set of control information from the 
received digital broadcast, 

the extraction means including an image correspondence table extraction unit for extracting an image corre- 
spondence table with image correspondence table identification information which matches a set extraction 
condition; 

storage means for storing the extracted set of control information, 

the storage means including an image correspondence table storage unit for storing the extracted image cor- 
respondence table; 

reproduction means for reproducing an extracted set of image data; 

operation means for receiving user selection operations for link destination information included in sets of 
control information, 

the operation means including an indication receiving unit for receiving an indication for a switching from a set 
of image data presently being reproduced to a set of image data for a link destination; and 
an extraction control means for controlling the extract ion means to extract a set of image data and a set of 
corresponding control information indicated by the link destination information included in the control informa- 
tion, for reading the link destination information in the set of control information stored in the storage means, 
and for setting an extraction condition in the extraction means based on an image data identifier of a set of 
image data of a link destination to which switching has been indicated by the indication receiving unit and a 
control information identifier of a corresponding set of control information, 

wherein each set of control information includes an image data identifier of a set of image data of a link des- 
tination and a control information identifier of a corresponding set of control information as the link destination 
information, 

wherein the extraction means extracts a set of image data and a set of control information indicated by the 
extraction condition in the extraction means, and 

wherein the extraction control means includes an extraction condition setting unit for setting image correspond- 
ence table identification information found from an image data identifier of a set of image data of the link 
destination as the extraction condition. 
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33. The digital broadcast reception apparatus of Claim 32, wherein the extraction control means further includes: 



an image data extraction control unit for reading the second image data identification information written in 
the image correspondence table stored in the image correspondence table storage unit, and setting the ex- 
s traction condition in the extraction means using the read second image data identification information; 

and wherein the extraction means further includes: 

an image data extraction unit for extracting a set of image data which matches the extraction condition set by 
the image data extraction control unit. 

to 34. The digital broadcast reception apparatus of Claim 33, wherein the sets of image data are such that identical first 
image data identification information have been repeatedly assigned to different sets of image data, 

and wherein the reproduction means includes: 

an identifier extract bn unit for extracting an image data identifier included in the image data extracted by the 
15 image data extraction unit, the image data identifier having been written into a private area of the image data, 

wherein the extraction control means further includes: 

an image data judgement unit for judging whether the image data identifier of the set of image data extracted 
by the image data extraction unit matches the image data identifier of the set of image data for the link desti- 
nation in the read link destination information; 
20 a reproduction termination indicating unit for sending, when the image data judgement unit judges that the 

identifiers do not match, the reproduction means an indication to terminate reproduction, with the reproduction 
means terminating the reproduction on receiving the indication; and 

an image correspondence table extraction indicating unit for indicating an extraction of an image correspond- 
ence table to the image correspondence table extraction unit when the reproduction termination indicating unit 
25 has sent a reproduction termination indication. 

35. The digital broadcasting reception apparatus of Claim 34, wherein the extraction control means further includes 
an extraction termination indicating unit for indicating a termination of an extraction of a set of image data by the 
image data extraction unit when the image data judgement unit judges that the identifiers match, with the image 

30 data extraction unit terminating the extraction on receiving the indication, 

36. The digital broadcast reception apparatus of Claim 33, wherein each image correspondence table includes a re- 
production start time for the corresponding set of image data, 

55 wherein the reproduction means further includes: 

a clock unit for measuring time, 

wherein the reproduction means decodes and reproduces the extracted set of image data, in doing so notifying 
the extraction control means of a completion of decoding on completing a decoding of one set of image data, 
wherein the extraction control means further includes: 
40 a reproduction start time judgement unit for judging whether a notification of the completion of decoding has 

been received from the reproduction means before the reproduction start time of the set of image data written 
in the image correspondence table; and 

an extraction indicating unit for indicating a termination of an extraction of image data to the image data ex- 
traction unit when the reproduction start time judgement unit judges that no notification has been received, 
45 and for indicating an extraction of an image correspondence table to the image correspondence table extraction 

unit. 



37. The digital broadcast reception apparatus of Claim 33, 

wherein the first image data identification information is a combination of a stream identifier ("stream_id") and 
a packet identifier fpacketjd') according to MPEG2 (Moving Pictures Experts Group2) standard, 
wherein the second image data identification information is a combination of a stream identifier in accordance 
with MPEG2 standard and a component tag ( B component_tag') in accordance with DVB (Digital Video Broad- 
casting) standard, with a correspondence table for the component tags and packet identifiers being multiplexed 
into the multiplexed stream and repeatedly transmitted, 

wherein the extraction means extracts the correspondence table and the extraction control means refers to 
the correspondence table, converts the second image data identification information to the first image data 
identification information, and sets the extraction condition in the image data extraction unit. 
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The digital broadcasting reception apparatus of Claim 37, wherein the control information identification information 
is a table identifier extension {1abie_id_extension B ) J in accordance with MPEG2 standard, which has a same value 
as the control information identifier 

The digital broadcasting reception apparatus of Claim 33, wherein the first image data identification information 
and the second image data identification information are identical, with the image data extraction control unit setting 
the read second image data identification information as the extraction condition in the extraction means. 

The digital broadcasting reception apparatus of Claim 33 : wherein a reproduction end time of the corresponding 
set of image data is written into the image correspondence table, 

wherein the reproduction means further includes a clock unit for measuring time, 
and wherein the extraction control means further includes: 

an end time judgement unit forjudging whether the reproduction end time written in the image correspondence 
table has been reached; and 

an extraction termination indicating unit for indicating a termination of extraction of a set of image data to the 
image data extraction unit, when the end time judgement unit judges that the reproduction end time has been 
reached. 

A digital broadcast reception apparatus for receiving a repeatedly transmitted digital broadcast of a plurality of sets 
of image data and sets of control information which correspond to the sets of image data, each set of control 
information including link destination information showing a set of image data which is a link destination for a link 
attached to a set of image data corresponding to the set of control information, each set of image data having first 
image data identification information, each set of control information having control information identification in- 
formation, the plurality of sets of image data and corresponding sets of control information being multiplexed into 
a multiplexed stream and transmitted, the multiplexed stream including an image correspondence table for each 
set of image data, each image correspondence table including second image data identification information spec- 
ifying a corresponding set of image data, each image correspondence table having identification information found 
from the image data identifier of the set of image data, the image correspondence tables being repeatedly trans- 
mitted in the same way as the sets of image data, the digital broadcast reception apparatus comprising: 

reception means for receiving the digital broadcast; 

extraction means for extracting one set of image data and a corresponding set of control information from the 
received digital broadcast, 

the extraction means including an image correspondence table extraction unit for extracting an image corre- 
spondence table with image correspondence table identification information which matches a set extraction 
condition, a reproduction end time for a corresponding set of image data being written in each image corre- 
spondence table; 

an image data extraction unit for extracting sets of image data which match the set extraction condition from 
the multiplexed stream; 

storage means for storing the extracted set of control information, 

the storage means including an image correspondence table storage unit for storing the extracted image cor- 
respondence table; 

reproduction means for reproducing an extracted set of image data, wherein the reproduction means includes 
a clock unit for measuring time; 

operation means for receiving user selection operations for link destination information included in sets of 
control information, 

the operation means including an indication receiving unit for receiving an indication for a switching from a set 
of image data presently being reproduced to a set of image data for a link destination; and 
an extraction control means for controlling the extraction means to extract a set of image data and a set of 
corresponding control information indicated by the link destination information included in the control informa- 
tion, for reading the link destination information in the set of control information stored in the storage means, 
and for setting an extraction condition in the extraction means based on an image data identifier of a set of 
image data of a link destination to which switching has been indicated by the indication receiving unit and a 
control information identifier of a corresponding set of control information, 

wherein each set of control information includes an image data identifier of a set of image data of a link des- 
tination and a control information identifier of a corresponding set of control information as the link destination 
information, 
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wherein the extraction means extracts a set of image data and a set of control information indicated by the 
extraction condition in the extraction means, and 
wherein the extraction control means includes: 

an extraction condition setting unit for setting image correspondence table identification information found 
from an image data identifier of a set of image data as the extraction condition; 

an end time judgement unit for judging whether the reproduction end time of a set of image data which is 
written in the image correspondence table has been reached; and 

an extraction state control unit for controlling the image data extraction unit to extract sets of image data which 
correspond to the extraction condition from the multiplexed stream, for a time period from a setting of the 
extraction condition by the extraction condition setting unit to a point when the end time judgement unit judges 
that the reproduction end time of the image data has been reached. 

A digital broadcast reception apparatus for receiving a repeatedly transmitted digital broadcast of a plurality of sets 
of image data, a plurality of sets of audio data and sets of control information which each correspond to one set 
of image data and one set of audio data, each set of control information including link destination information 
showing a set of image data and a set of audio data of a link destination for a link attached to a set of image data 
corresponding to the set of control information, 

the digital broadcast reception apparatus comprising: 
reception means for receiving the digital broadcast; 

extraction means for extracting one set of image data, one set of audio data and a corresponding set of control 

information from the received digital broadcast; 

storage means for storing the extracted set of control information; 

reproduction means for reproducing the extracted set of image data and extracted set of audio data; 
operation means for receiving a user selection operation of link destination information included in the set of 
control information; and 

extraction control means for controlling the extraction means to extract a set of image data, a set of audio 
data, and a corresponding set of control information which are indicated by the link destination information 
selected by the user selection operation. 

The digital broadcast reception apparatus of Claim 42, wherein the operation means includes: 

an indication reception unit for receiving an operation indicating a switching from a currently displayed set of 
. image data to a set of image data for a link destination, 

_Jhe extraction control means reading the link destination information in the set of control information stored in 
the storage means, and setting an extraction condition for the extraction means based on an image data 
identifier for a set of image data of the link destination to which switching has been indicated by the indication 
reception unit, an audio data identifier for a corresponding set of audio data, and a control information identifier 
for a corresponding set of control information, 

wherein each set of control information includes an image data identifier for identifying a set of image data for 
a link destination, an audio data identifier for identifying a set of audio data for a link destination, and a control 
information identifier for identifying a set of control information for the link destination as the link destination 
information, 

and wherein the extraction means extracts a set of image data, a set of audio data, and a set of control 
information in accordance with the extraction condition set by the extraction control means. 

The digital broadcast reception apparatus of Claim 43, wherein the multiplexed stream includes: an image corre- 
spondence table for each set of image data, each image correspondence table having image correspondence 
table identification information found from the image data identifier of the corresponding set of image data and 
each image correspondence table including second image data identification information for the corresponding 
set of image data; and an audio correspondence table for each set of audio data, each audio correspondence 
table having audio correspondence table identification information found from the audio data identifier of the cor- 
responding set of audio data and each audio correspondence table including second audio data identification 
information for the corresponding set of audio data, the image correspondence tables and audio correspondence 
tables being multiplexed into the multiplexed stream and repeatedly transmitted, 

wherein the extraction control means includes: 

an extraction condition setting unit for setting image correspondence table identification information found 
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from an image data identifier of a set of image data and audio correspondence table identification information 
found from an audio data identifier of a set of audio data as the extraction condition, 
wherein the extraction means includes: 

an image correspondence table extraction unit for extracting an image correspondence table with image cor- 
5 respondence table identification information which matches the extraction condition set by the extraction con- 

dition setting unit from the multiplexed stream; and 

an audio correspondence table extraction unit for extracting an audio correspondence table with audio corre- 
spondence table identification information which matches the extraction condition set by the extraction con- 
dition setting unit from the multiplexed stream, 
to and wherein the storage means includes: 

an image correspondence table storage unit for storing the image correspondence table extracted by the 
image correspondence table extraction unit; and 

an audio correspondence table storage unit for storing the audio correspondence table extracted by the audio 
correspondence table extraction unit. 

15 

45. The digital broadcasting reception apparatus of Claim 44, wherein the extraction control means further includes: 

an image data extraction control unit for reading the second image data identification information written in 
the image correspondence table stored in the image correspondence table storage unit, and setting the ex- 

20 traction condition in the extraction means using the read second image data identification information; 

an audio data extraction control unit for reading the second audio data identification information written in the 
audio correspondence table stored in the audio correspondence table storage unit, and setting the extraction 
condition in the extraction means using the read second audio data identification information; 
and wherein the extraction means further includes: 

25 an image data extraction unit for extracting a set of image data which matches the extraction conditbn set by 

the image data extraction control unit; and 

an image data extraction unit for extracting a set of image data which matches the extraction condition set by 
the image data extraction control unit. 

so 46. The digital broadcast reception means of Claim 43, 



wherein the plurality of sets of image data and plurality of sets of corresponding control information are trans- 
mitted having been multiplexed into a multiplexed stream, 

wherein the reproduction means includes a supplementary image reproduction unit for combining supplemen- 
tary image information included in the control information stored in the storage means with a set of image data 
and reproducing the combined image, wherein the supplementary image information includes a supplementary 
image which is used to select a switching of image data from a present set of image data to a link destination 
set of image data. 

47. A digital broadcast reception apparatus for receiving a repeatedly transmitted digital broadcast of a plurality of sets 
of image data and sets of control information which each correspond to one set of image data, each set of control 
information including link destination information showing a set of image data of a link destination for a link attached 
to a set of image data corresponding to the set of control information, each set of image data having first image 
data identification information, each set of control information having control information identification information, 
the plurality of sets of image data and corresponding sets of control information being multiplexed into a multiplexed 
stream and transmitted, a plurality of sets of module information, into which correspondence between a plurality 
of image data identifiers and a plurality of second image data identification information is written, being multiplexed 
into the multiplexed stream, 

the digital broadcast reception apparatus comprising: 
reception means for receiving the digital broadcast; 

extraction means for extracting one set ol image data and a corresponding set of control information from the 
received digital broadcast, 

the extraction means including a module information extraction unit for extracting module information after an 
extraction condition for module information has been set; 
storage means for storing the extracted set of control information, 

the storage means including a module information storage unit for storing the extracted module information; 
reproduction means for reproducing an extracted set of image data; 
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operation means for receiving user selection operations for link destination information included in sets of 
control information, 

the operation means including an indication receiving unit for receiving an indication for a switching from a set 
of image data presently being reproduced to a set of image data for a link destination; and 
an extraction control means for controlling the extraction means to extract a set of image data and a set of 
corresponding control information indicated by the link destination information included in the control informa- 
tion, for reading the link destination information in the set of control information stored in the storage means, 
and for setting an extraction condition in the extraction means based on an image data identifier of a set of 
image data ol a link destination to which switching has been indicated by the indication receiving unit and a 
control information identifier of a corresponding set of control information, 

wherein each set of control information includes an image data identifier of a set of image data of a link des- 
tination and a control information identifier of a corresponding set of control information as the link destination 
information, 

wherein the extraction means extracts a set of image data and a set of control information indicated by the 
extraction condition in the extraction means, and 
wherein the extraction control means further includes 

an image data identifier judgement unit for judging whether there is an image data identifier, which matches 
an image data identifier of the set of image data of the link destination read from the link destination information, 
in the module information stored in the module information storage unit, 

an image data extraction control unit for reading, when the image data identifier judgement unit judges that a 
matching image data identifier is present, second image data identification information corresponding to the 
image data identifier from the module information and for setting an extraction condition for image data in the 
extraction means, using the second image data identification information, and 

a module information re-extraction indicating unit for indicating an extraction of new module information to the 
module information extraction unit when the image data identifier judgement unit judges that a matching image 
data identifier is not present, 

wherein on receiving an indication from the module information re-extraction indicating unit, the module infor- 
mation extraction unit extracts new module information, and updates the module information stored in the 
module information storage unit, at which point the image data identifier judgement unit performs a judgement 
for the updated module information. 

48. A digital broadcasting system, which achieves simulated interaction using a digital broadcast, including a digital 
broadcasting apparatus and a digital reception apparatus, 

„ .wherein the digital broadcasting apparatus comprises: 
image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier; 

control information storage means for storing a plurality of sets of control information, each of which has a 
control information identifier, and each of which includes link destination information that shows a set of image 
data and a set of control information for a link destination for a corresponding set of image data; and 
transmission means for repeatedly transmitting a plurality of sets of the image data and a plurality of sets of 
the control information, 

and wherein the digital reception apparatus comprises: 
reception means for receiving the digital broadcast; 

extraction means for extracting one set of image data and a corresponding set of control information from the 
received digital broadcast; 

storage means for storing the extracted set of control information; 
reproduction means for reproducing the extracted set of image data; 

operation means for receiving a user selection operation of link destination information included in the set of 
control information; and 

extraction control means for controlling the extraction means to extract a set of image data and a corresponding 
set of control information which are indicated by the link destination information selected by the user selection 
operation. 

49. A digital broadcasting system, which achieves simulated interaction using a digital broadcast, including a digital 
broadcasting apparatus and a digital reception apparatus, 

wherein the digital broadcasting apparatus comprises: 
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image information storage means for storing a plurality of sets of image data, each of which has an image 
data identifier; 

control information storage means for storing a plurality of sets of control information, each of which has a 
control information identifier, and each of which includes link destination information that shows a set of image 
data and a set of control information for a link destination for a corresponding set of image data, the link 
destination information being a combination of an image data identifier for the set of image data of the link 
destination and a control information identifier for the set of control information for the link destination; 
correspondence information storage means for storing correspondence information showing correspondence 
between the sets of image data and the sets of control information; and 

multiplexing transmission means for reading a set of image data and a corresponding set of control information 
given in the correspondence information, and for repeatedly transmitting the read set of image data and the 
read set of control information as a multiplexed stream, having assigned image data identification information 
and written the image data identification information into the image data, and having assigned control infor- 
mation identification information and written the control information identification information into the control 



wherein the digital broadcast reception means comprises; 
reception means for receiving the digital broadcast; 

extraction means for extracting one set of image data and a corresponding set of control information from the 
received digital broadcast; 

storage means for storing the extracted set of control information; 
reproduction means for reproducing the extracted set of image data; 

operation means for receiving a user selection operation of link destination information included in the set of 
control information; and 

extraction control means for controlling the extraction means to extract a set of image data and a corresponding 
set of control information which are indicated by the link destination information selected by the user selection 
operation. 

50. A recording medium for use by a reception apparatus, the reception apparatus including: reception means which 
receives a repeatedly transmitted digital broadcast of a plurality of sets of image data and sets of control information 
which correspond to the sets of image data, each set of control informatbn including link destination information 
showing a set of image data which is a link destination for a link attached to a set of image data corresponding to 
the set of control information; extraction means for extracting one set of image data and a corresponding set of 
control information from the received digital broadcast; storage means for storing the extracted set of control in- 
formation; reproduction means for reproducing the extracted set of image data; operation means for receiving a 
user operation; and program execution means for executing a program recorded on the recording medium, 

the program including the following steps: 

a selection operation judgement step for judging a user selection operation for link destination information 
included in a set of control- information; and 

an extraction control step for controlling the extraction means to extract a set of image data and a corresponding 
set of control information indicated by link destination information selected by the user. 
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